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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with  a!i  act 
of  Congress,  approved  on  the  3d  of  March  of  that  year.  An  account  of 
this  preparation  and  the  values  of  the  constants  adopted  will  be  found  in 
the  Preface  and  Appendix  of  the  first  volume,  for  the  year  1855. 

In  the  volume  for  1865  the  star  ephemeris  was  greatly  enlarged; 
new  places  of  the  stars  adopted ;  the  form  for  Moon  Culminations  and 
moon-culminating  stars  changed  so  that  less  space  was  required ;  mean 
solar  time,  instead  of  sidereal  time,  used  in  the  dates  of  the  ephemeris 
for  the  meridian  of  Washington ;  Bessel's  notation  in  the  formulae  for 
star-reductions  substituted  for  Baily's  ;  and  several  other  changes  of  less 
importance  were  made. 

In  the  volume  for  1869  some  slight  changes  were  made  in  the  epheme- 
rides  of  Venus  and  Mars,  and  in  the  arrangement  of  the  stars ;  and  the 
explanations  of  the  arrangement  and  use  of  the  tables  were  revised  so 
as  to  adapt  them  to  the  wants  of  operators  at  sea  or  in  the  field. 

In  the  volume  for  1870  the  ephemeris  of  Neptune  is  derived  from 
Newcomb's  tables ;  the  ephemerides  of  the  outer  planets  are  given  for 
Washington  mean  noon  instead  of  sidereal  0** ;  and  hourly  differences, 
instead  of  the  logarithms,  for  interpolation ;  new  places  adopted  for  the 
standard  stars;  some  changes  made  in  the  pages  of  occultations ;  and  the 
table  of  positions  of  Observatories  revised. 

The  Appendix  contains  the  new  places  adopted  for  the  standard  stars, 
and  the  reduction  to  them  of  the  places  given  in  the  volumes  for  1865 
to  1869. 

A  list  of  occultations  visible  in  1870-1871  in  the  territory  of  the 
United  States  west  of  the  Mississippi  river,  will  be  published  in  separate 
pamphlets. 

A  table  of  Logarithms  of  mwll  arcs  in  space  and  tiTue  is  again 
appended.  It  is  much  more  general  in  its  applications  and  more  con- 
venient than  the  table  of  Proportional  Logarithms,  which  is  usually  found 
in  works  on  Navigation. 

J.  H.  C.  COFFIN, 

Prof,  Math,  U.  S.  Navy^  Superintendent, 
Washington,  .4/»rt/  1,  1869. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  TEAR  1871,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  95tH  AND  THE  BEGINNING 
OF  THE  96tH  tear  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS TO^ 

The  year  6584  of  the  Julian  Period; 
"        7379-80  of  the  Byzantine  era; 
"        5631-32  of  the  Jewish  era; 

**       2624  since  the  foundation  of  Rome,  according  to  Varro ; 

^       2618  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  Ae  746th  year  before  the  birtli  of  Christ. 
••       2647  of  the  Olympiads,  or  the  third  year  of  the  662d  Olympiad,  commencing  in 
July,  1871,  if  we  fix  the  era  of  the  Olympiads  at  775 J  years  before  Christ, 
or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
"       2183  of  the  Grecian  era,  or  the  era  of  the  Seleucidse; 
"        1587  of  the  era  of  Diocletian. 
The  year  1288  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  23d 
of  March,  1871. 

The  first  day  of  January  of  the  year  1871  is  the  2,404,429th  day  since  the  commence- 
ment of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 


Dominical  Letter A 

Epact 9 

Lunar  Cycle  or  Golden  Number      .     10 


Solar  Cycle 4 

Roman  Indiction 14 

Julian  Period 6584 


SYMBOLS  AND  ABBREVUTIONa 


SIGNS  OF  THE  PLANETS,  &c. 


,o 

The  Sun. 

c 

The  Moon. 

« 

Mercury. 
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Venus. 

®  or  & 

The  Earth. 
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Man. 
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Jupiter. 

h 

Saturn. 
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Uranus. 
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Neptune. 

SIGNS  OF  THE  ZODIAC. 


Spring 
signs. 

Summer 
signs. 


V  Aries. 
^  Taurus. 
n  GeminL 
23  Cancer. 

St  L«0' 
^  Virgo. 
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Winter 
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€^  Libra. 
i»l  Scorpio. 
f   Sagittarius. 
"IJ  Capricomus. 
jK»  Aquarius. 
X  Pisces. 


ASPECTS. 

^    Co^jancdoiiy  or  having  the  same  Longitade  <h*  Bight  Ascensbiv 
D    Quadrature,  or  differing  90**  in  **  "  <* 

i    Opposition,  or  differing  180''  in  <*  **  «    . 


ABBREVIATIONS. 


'  S   Ascending  Node. 
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•     Degrees. 


Minutes  of  Arc 
Seconds  of  Arc 
Hours. 

Minutes  of  Time. 
Seconds  of  Time 


ASTRONOMICAL    EPHEMERIS 


rOB  THg  U8B  OF 


NAVIGATORS. 


^ 


JANUARY,  18T1. 


1. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Sidereal 
Tim. 

1 

1 

1 

ortbe 
Semi- 
diameter 
pauinc 

tbe 
Merid- 
ian. 

Equation  of 

Time, 

to  he 

mddedto 

Apparent 

Tim*. 

DWr.  for 
1  hour. 

Apparent 
Right  AM«ii«ioiL 

DIff.  for 
I  hoar. 

Appartnt 
Declination. 

S.23     1  27.4 
22  56  19.0 
22  50  43.2 

DIff.  for 
I  bonr. 

Semi- 
<Uamet«r. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

18  46  32".33 
18  50  57.16 
18  55  21.63 

11.042 
11.087 
11.011 

13.43 
X4.67 

16 
16 
16 

lasQ 

18.39 
18.39 

71.09 
71.04 

70.99 

m      « 

3  44.73 

4  12.92 
4  40.74 

1J82 
1.167 
1.151 

Wed. 
Thur. 
Frid. 

4 
5 
6 

18  59  45.69 

19  4    9.33 
19    8  32.51 

10.993 
10.975 
10.956 

22  44  40.1 
22  38    9.9 
22  31  12.9 

16.70 
16.83 
17.95 

16 
16 
16 

18.38 
18.37 
18.35 

70.94 
70.88 
70.82 

6    8.17 

5  35.18 

6  1.73 

1.134 
1.116 
1.097 

Sat 
Sm. 
Mon. 

7 
8 
9 

19  12  55.23 
19  17  17.46 
19  21  39.18 

10.936 
10.916 
10.894 

22  23  49.3 
22  15  59.2 
22    7  42.7 

19.05 
20.14 
31.23 

16 
16 
16 

18.32 
18.29 
18.24 

70.75 
70.68 
70.61 

6  27.81 

6  53.42 

7  18.52 

1.077 
1.057 
1.035 

i-i.  s 

10 
11 
12 

19  26    0.36 
19  30  20.98 
19  34  41.02 

10.871 
10.847 
10.823 

21  59    0.2 
21  49  52.2 
21  40  18.8 

i«.30 
83.37 
34.42 

16 
16 
16 

18.19 
18.14 
18.08 

70.54 
70.46 
70.38 

7  43.07 

8  7.06 
8  30.49 

1.012 

0.988 
0.964 

Frid. 

Sat 

Sun. 

13 
14 
15 

19  39    0.47 
19  43  19.29 
19  47  37.48 

10.798 
10.772 
10.745 

21  30  20.2 
21  19  56.6 
21     9    8.3 

35.46 
36.51 
27.53 

16 
16 
16 

18.01 
17.94 

17.88 

70.30 
70.21 
70.12 

8  53.32 

9  15.52 
9  37.09 

0.939 
0.913 
0.886 

Mon. 
Tues. 
Wed. 

16 
17 
18 

19  51  55.03 

19  56  11.88 

20  0  28.03 

10.716 
10.687 
10.658 

20  57  55.6 
20  46  18.9 
20  34  18.7 

38.53 
29.52 
30.50 

16 
16 
16 

17.80 
17.72 
17.63 

70.02 
69.92 
69.82 

9  58.03 
10  18.27 
10  37.81 

0.858 
0.829 
0.800 

Thur. 

Frid. 

Sat 

19 
20 
21 

20    4  43.47 
20    8  58.17 
20  13  12.11 

10.629 
10.598 
10.566 

20  21  55.1 
20    9    8.3 
19  55  58.9 

31.47 
33.42 
33.35 

16 
16 
16 

17.54 
17.44 
17.34 

69.72 
69.62 
69.52 

10  56.64 

11  14.74 
11  32.08 

0.771 
0.740 
0.708 

Sun. 
Mon. 
Tues. 

22 
23 
24 

20  17  25.29 
20  21  37.70 
20  25  49.30 

10.534 
10.501 
10.467 

19  42  27.2 
19  28  33.5 
19  14  18.4 

34.28 
35.18 
36.07 

16 
16 
16 

17.24 
17.13 
17.03 

69.41 
69.30 
69.19 

11  48.66 

12  4.47 
12  19.48 

0.676 
0.643 
0.610 

Wed. 
Thur. 
Frid. 

25 
26 
27 

20  30    0.10 
20  34  10.07 
20  38  19.21 

10.433 
10.398 
10.363 

18  59  42.1 
18  44  45.0 
18  29  27.3 

36.94 
37.80 
38.65 

16 
16 
16 

16.92 
16.80 
16.68 

69.08 
68.97 
68.86 

12  33.68 
12  47.06 
12  59.61 

0.576 
0.541 
0.506 

Sat. 
Stilt. 
,  Mon. 
Tues. 

28 
29 
30 
31 

20  42  27.52 
20  46  34.98 
20  50  41.60 
20  54  47.38 

10.328 
10.293 
10.258 
10.223 

18  13  49.3 
17  57  52.3 
17  41  35.9 
17  25    0.6 

39.48 
40.29 
41.08 
41.BG 

16 
16 
16 
16 

16:56 
16.43 
16.30 
16.16 

68.75 
68.63 
68.51 
68.40 

13  11.33 
13  22.20 
13  32.24 
13  41.44 

0.471 
0.436 
0.401  1 
0.366 

Wed. 

32 

20  58  52.33 

10.189 

tomidLune 

S.17    8    7.0 

ter  fiminf  may  b«  f< 

+42.C2 
>aad  by  • 

16 

nbtra 

16.02 

68.28 

13  49.81   0.332  1 

No 

TK.~  Meaa  Time  of  the  f 

cttOff  Om,1 

9  from  thi 

3  Sidereal  Tin 

le. 

II. 


JANUARY,  18T1. 


3 


AT  GREENWICH  MEAN  NOON. 

I 

1 
1 

THE  SUN'S 

' 

1 

•s 

1 

Time, 
tobe 
tubtdj^om 
Mean 
Tiwu. 

Diff.  for 
1  hour. 

Sidereal 

Time 

or 

Right  AseenBlon 

of 

Mean  Son. 

Jpp^rent 

Diff.  for 
Ibour. 

Jppmrtml 
Declination. 

Diff.  for 
1  honr. 

Sim. 
Mon. 
Tues. 

1 
2 
3 

18  46  31.63 
18  50  56.37 
18  55  20.75 

ll'.038 
11.083 
11.007 

S.23     i  28.2 
22  56  20.0 
22  50  44.4 

+12!28 
13.42 
14.56 

3  44.65 

4  12.83 
4  40.65 

L182 
1.167 
1.151 

18  42  46^98 
18  46  43.54 
18  50  40.10 

Wed. 
Thur. 
Frid. 

4 
5 
6 

18  59  44.73 

19  4    8.29 
19    8  31.39 

10.990 
10.972 
10.953 

22  44  41.5 
22  38  11.5 
22  31  14.8 

15.69 
16.82 
17.94 

5    8.07 

5  35.08 

6  1.62 

1.134 
1.116 
1.097 

18  54  36.66 

18  58  33.21 

19  2  29.77 

Sat. 
Sun, 
Mon. 

7 
8 
9 

19  12  54.03 
19  17  16.19 
19  21  37.84 

10.933 
10.913 
10.891 

22  23  51.4 
22  16     1.5 
22    7  45.3 

19.04 
20.13 
21.22 

6  27.70 

6  53.30 

7  18.40 

1.077 
1.067 
1.035 

19    6  26.33 
19  10  22.89 
19  14  19.44 

Tues. 
Wed. 
Thur. 

10 
11 
12 

19  25  58.94 
19  30  19.49 
19  34  39.47 

10.868 
10.844 
10.820 

21  59    3.2 
21  49  55.5 
21  40  22.4 

22.29 
23.36 
24.41 

7  42.94 

8  6.93 
8  30.35 

1.012 
0.988 
0.964 

19  18  16.00 
19  22  12.56 
19  26    9.12 

Frid. 

Sat 

Sun. 

13 
14 
15 

19  38  58.85 
19  43  17.61 
19  47  35.74 

10.795 
10.769 
10.742 

21  30  24.0 
21  20    0.7 
21     9  12.8 

25.45 
26.49 
27.51 

8  53.18 

9  15.38 
9  36.95 

0.939 
0.913 
0.886 

19  30    5.67 
19  84    2.23 
19  37  58.79 

Mon. 
Tues. 
Wed. 

16 

17 
18 

19  51  53.23 

19  56  10.03 

20  0  26.13 

10.714 
10.685 
10.656 

20  58    0.3 
20  46  24.1 
20  34  24.3 

28.51 
29.50 
30.48 

9  57.89 
10  18.13 
10  37.67 

0.858 
0.829 
0.800 

19  41  55.34 
19  45  51.90 
19  49  48.46 

Thur. 

Frid. 

Sat 

19 
20 
21 

20    4  41.52 
20    8  56.17 
20  13  10.07 

10.627 
10.596 
10.564 

20  22    0.9 
20    9  14.5 
19  56    5.4 

31.45 
32.40 
33.34 

10  56.50 

11  14.60 
11  31.94 

0.771 
0.740 
0.708 

19  53  45.02 

19  57  41.57 

20  1  38.13 

Sun. 
Mon. 
Tues. 

22 
23 
24 

20  17  23.21 
20  21  35.58 
20  25  47.15 

10.532 
10.499 
10.466 

19  42  34.0 
19  28  40.6 
19  14  25.8 

34.27 
35.17 
36.06 

11  48.52 

12  4.34 
12  19.35 

0.676 
0.643 
0.610 

20    5  34.69 
20    9  31.24 
20  13  27.80 

Wed. 
Thur. 
Frid. 

25 
26 
27 

20  29  57.91 
20  34    7.85 
20  38  16.96 

10.432 
10.397 
10.362 

18  59  49.9 
18  44  53.1 
18  29  35.7 

36.93 
37.79 
38.64 

12  33.56 
12  46.94 
12  59.49 

0.576 
0.541 
0.506 

20  17  24.35 
20  21  20.91 
20  25  17.47 

Sat. 
Sun. 
Mon. 
Tues. 

28 
29 
30 
31 

20  42  25.24 
20  46  32.68 
20  50  39.28 
20  54  45.04 

10.327 
10.292 
10.257 
10.222 

18  13  58.2 
17  58     1.3 
17  41  45.2 
17  25  10.2 

39.47 
40.28 
41.07 
41.85 

13  11.22 
13  22.10 
13  32.15 
13  41.35 

0.471 
0.436 
0.401 
0.366 

20  29  14.02 
20  33  10.58 
20  37    7.13 

20  41     3.69 

1 

Wed. 

32 

20  58  49.97 

10.188 

S.  17    8  16.8 

+42.61 

13  49.73 

0.332 

20  45    0.24 

KOTB.- 

-The  Semidiameter  for  Mei 

mKoonm 

ay  be  Mramed  the  u 

uneiMthi 

It  for  Apparent  Noon. 

Diff.  for  1  hoar 
+9».8565 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

1 
1 

S- 

o 

THE  SUN'S 

Logarithm 
of  the 

Radlas  Vector 
ofthe 
Earth. 

IHff.ft»r 
Ihonr. 

Mean  Time 

of 
Sidereal  Oh  . 

TVw  LONOrrUDB. 

DIfffor 
Ibonr. 

LATITODB. 

X 

X' 

1 

1 

280  41  58l0 

42  14.5     1S8.80 

-0.41 

9.9926616 

-  1.1 

h     m       M 

5  16  21.05 

2 

2 

281  43    7.0 

43  23.3     183.87 

0.33 

.9926603 

0.0 

5  12  25.14 

3 

3 

282  44  15.7 

44  31.8     158.86 

1 

0.23 

.9926617 

+  1.1 

5    8  29.23 

4 

4 

283  45  24.2 

45  40.1 

163.85 

-0.12 

.9926658 

2.3 

5    4  33.32 

5 

5 

284  46  32.4 

46  48.2 

153.84 

0.00 

.9926728 

3.5 

5    0  37.40 

6 

6 

285  47  40.3 

47  55.9 

153.83 

+0.13 

.9926827 

4.7 

4  56  41.49 

7 

7 

286  48  48.0 

49    3.4 

153.83 

0.26 

.9926954 

5.8 

4  62  45.58 

8 

8 

287  49  55.6 

50  10.8 

153.81 

0.37 

.9927109 

7.0 

4  48  49.67 

9 

9 

288  51    3.0 

51  18.1 

153.81 

0.47 

.9927292 

8.1 

4  44  53.76 

10 

10 

289  52  10.3 

52  25.2 

153.80 

0.65 

.9927503 

9.3 

4  40  57.85 

11 

11 

290  53  17.4 

53  32.2 

153.80 

0.60 

.9927740 

10.4 

4  87     1.94 

12 

12 

291  54  24.4 

54  39.0 

153.79 

0.62 

.9928003 

11.5 

4  38    6.03 

13 

13 

292  55  31.3 

65  45.7 

153.78 

0.62 

.9928290 

12.4 

4  29  10.11 

14 

14 

293  56  38.1 

56  52.3     153.77 

0.69 

.9928599 

13.3 

4  25  14.20 

15 

15 

294  57  44.7 

67  58.7  ;  153.76 

0.63 

.9928930 

14.2 

4  21  18.29 

16 

16 

295  58  50.9 

69    4.8 

153.75 

0.44 

.9929281 

15.0 

4  17  22.38 

17 

17 

296  59  56.8 

60  10.5 

153.74 

0.34 

.9929651 

15.7 

4  13  26.46 

18 

18 

298     1    2.4 

1  15.9 

153.73 

0J21 

.9930037 

16.4 

4    9  80.55 

19 

19 

299    2    7.5 

2  20.9 

163.70 

+0.07 

.9930439 

17.1 

4    5  34.64 

20 

20 

300    3  12.1 

3  25.3 

153.67 

-0.06 

.9930858 

17.8 

4     1  38.73 

21 

21 

301    4  16.0 

4  29.1 

153.64 

0.19 

.9931292 

18.4 

3  57  42.82 

22 

22 

302    5  19.2 

6  32.1 

153.61 

0.32 

.9931741 

19.0 

3  53  46.91 

23 

23 

303    6  21.5 

6  34.2 

153.57 

0.42 

.9932205 

19.6 

3  49  51.00 

24 

24 

304    7  22.8 

7  35.4 

153.53 

0.50 

.9932685 

20.3 

3  45  55.09 

25 

25 

305    8  23.1 

8  35.6 

163.49 

0.65 

.9933182 

21.0 

3  41  59.18 

26 

26 

306    9  22.3 

9  34.6 

153.44 

0.56 

.9933695 

21.7 

3  88    3.27 

27 

27 

307  10  20.3 

10  32.4 

153.39 

0.54 

.9934224 

22.4 

3  34    7.36 

28 

28 

308  11  17.0 

11  29.0 

153.33 

0.50 

.9934771 

23.4 

3  30  11.45 

29 

29 

309  12  12.4 

12  24.3 

153.38 

0.43 

.9935338 

24.0 

3  26  15.53 

30 

30 

310  13    6.5 

13  18.8 

153.33 

0.34 

.9935925 

24.9 

3  22  19.62 

31 

31 

311  18  59.3 

14  10.9 

158.17 

0.23 

.9936535 

25.9 

3  18  23.71 

32 

32 

312  14  50.7 

15    2.1 

1S8.11 

-0.10 

9.9937168 

+26.9 

3  14  27.80 

to  the  sMSii  • 

qttinozofjairaa 

ryOd. 

DUr.  for  1  hoar 
— 9».8296 
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GKEENWICH  MEAN  TIME. 

i 

THE  MOON'S 

1 

BORIZORTAL   PARALLAX. 

MKRIDIAN  PASSAOB. 

AGE. 

Noon. 

lOdnight 

NOOD. 

DMT  for 

Ihonr. 

Midnight. 

Dm  for 
1  hour. 

DHL  for 
1  hoar. 

Noon. 

1 
2 
3 

14  46.6 
14  46.2 
14  48.0 

14  46.1 
14  46.8 
14  49.6 

64    7.2 
54    5.6 
54  12.2 

-0.26 

-HO.ll 

0.43 

54    5.3 
54    7.9 
54  18.1 

II 
-0.07 

+0.27 

0.56 

8  13.2 

8  56.9 

9  42.7 

m 

1.78 
1.86 
1.96 

d 

10.0 
11.0 
12.0 

4 
5 
6 

14  51.6 

14  56.8 

15  3.0 

14  54.0 

14  59.8 

15  6.4 

54  25.6 

54  44.4 

55  7.3 

0.68 
0.88 
1.03 

54  34.4 

54  55.5 

55  19.9 

0.79 
0.95 
1.07 

10  30.7 

11  20.8 

12  12.4 

2.05 
2.13 
2.17 

13.0 
14.0 
15.0 

7 
8 
9 

15  10.0 
15  17.4 
1&25JI 

15  13.7 
15  21.3 
15  29.2 

55  33.0 

56  0.4 
56  29.0 

1.11 
1.17 
1.31 

55  46.5 

56  14.6 
56  43.6 

1.14 
1.19 
1.22 

13    4.4 

13  55.9 

14  46.4 

2.16 
2.13 
2.07 

16.0 
17.0 
18.0 

10 
11 
12 

15  33.2 
15  41.3 
15  49.6 

15  37.3 
15  45.5 
15  53.7 

56  58.3 

57  28.2 
57  58.4 

1.83 
1.25 
1^ 

57  13.2 

57  43.3 

58  13.5 

1.24 
1.26 
1.26 

15  35.6 

16  23.8 

17  11.7 

2.02 
2.00 
2.01 

19.0 
20.0 
21.0 

13 
14 
15 

15  57.8 

16  5.7 
16  12.9 

16     1.8 
16    9.5 
16  16.1 

58  28.6 

58  57.7 

59  24.2 

1.24 
1.17 
1.02 

58  43.4 

59  11.4 
59  35.7 

1.22 
1.11 
0.89 

18    0.3 

18  50.6 

19  43.7 

2.05 
2.15 
2.28 

22.0 
23.0 
24.0 

16 
17 

18 

16  18.8 
16  22.4 
16  23.3 

16  20.9 
16  23.2 
16  22.3 

59  45.6 

59  59.1 

60  2.1 

0.75 
-K).36 
-0.12 

59  53.5 

60  2.1 
59  59.1 

0.57 
+0.13 
-0.39 

20  40.0 

21  39.4 

22  40.9 

2.42 
2.53 
2.58 

25.0 
26.0 
27.0 

19 
20 
21 

16  20.7 
16  14.8 
16    5.7 

16  18.2 
16  10.6 
16    0.2 

59  52.9 
59  30.9 
58  57.5 

0.65 
1.17 
1.60 

59  43.4 
59  15.5 
58  37.3 

0.92 
1.40 
1.76 

23  42.3 

6 
0  41.6 

2.53 
2.40 

28.0 

29.0 

0.5 

22 
23 
24 

15  54.2 
15  41.3 
15  28.2 

15  47.8 
15  34.7 
15  21.9 

58  15.3 
57  28.1 
56  40.0 

1.89 
2.01 
1.97 

57  62,1 
57    3.9 
56  16.8 

1.97 
2.01 
1.89 

1  37.2 

2  28.7 

3  16.4 

2.23 

2.06 
1.92 

1.5 
2.5 
3.5 

25 
26 
27 

15  15.9 
15    5.3 
14  56.9 

15  10.3 
15    0.8 
14  53.7 

55  54.8 
55  15.7 
54  44.9 

1.78 
1.47 
1.09 

55  34.3 
54  59.1 
54  33.1 

1.63 
1.28 

0.88 

4     1.2 

4  44.2 

5  26.3 

1.82 
1.76 
1.75 

4.5 
5.5 
6.5 

28 
29 
30 
31 

14  51.2 
14  48.3 
14  48.3 
14  50.9 

14  49.4 
14  47.9 
14  49.3 
14  53.2 

54  23.8 
54  13.3 
54  13.2 
54  23.0 

0.66 
-0.22 
-K).21 

0.60 

54  17.2 
54  12.0 
54  16.9 
54  31.3 

0.44 
-0.00 
+0.41 

0.77 

6    8.4 

6  51.6 

7  36.4 

8  23.3 

1.77 
1.83 
1.91 
2.01 

7.5 

8.5 

9.5 

10.5 

32 

14  56.0 

14  59.3 

54  41.5 

-K).93 

54  53.6 

+1.07 

9  12.6 

2.09 

11.5 

1 
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GREENWICH  MEAN  TIME. 

THE  MOON  S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaceiuion. 

DIff. 
for  1  m. 

Dtfclinatlon. 

Diir. 

forlm. 

Hour. 

Right  Aieensioii. 

DIff. 
for  1  m. 

Dllf. 
for  1  m. 

SUNDAY  1. 

TUESDAY  3. 

h     m      f) 

, 

0       1       It 

n 

h    m      I 

M 

0      1       It 

It 

0 

2  41  50.98 

1.8788 

N.IO  59    1.2 

10.315 

0 

4  15    9J24 

3U)919 

N.18  11  25.1 

7.439 

1 

2  43  43.77 

1.8809 

11    9  18.8 

10J271 

1 

4  17  10.62 

9.0948 

18  18  49.0 

7.362 

2 

2  45  36.69 

1.8830 

11  19  33.7 

10.296 

2 

4  19  12.22 

SU)265 

18  26    8.4 

7.984 

3 

2  47  29.74 

1.8853 

11  29  45.9 

10.181 

3 

4  21  14.03 

2.0391 

18  33  23.1 

7.906 

4 

2  49  22m 

1.8875 

11  39  55.3 

10.135 

4 

4  23  16.06 

9Xn57 

18  40  33.1 

7.197 

5 

2  51  16.25 

1.8898 

11  50    2.0 

10.088 

5 

4  25  18.31 

9.0393 

18  47  38.4 

7U)47 

6 

2  53    9.71 

1.8921 

12    0    5.9 

10.040 

6 

4  27  20.78 

2.0430 

18  54  39.0 

6.966 

7 

2  55    3.31 

1.8944 

12  10    6.9 

9.992 

7 

4  29  23,47 

9.0466 

19    1  34.5 

6.884 

8 

2  56  57.05 

1.8967 

12  20    5.0 

9.943 

8 

4  31  26.38 

2.0502 

19    8  25.0 

6.808 

9 

2  58  50.93 

1.8999 

12  30    O.I 

9.894 

9 

4  33  29.50 

2.0538 

19  15  10.6 

6.719 

10 

3    0  44.96 

1.9017 

12  39  52.2 

9.844 

10 

4  35  32.84 

9.0575 

19  21  51.3 

6.636 

11 

3    2  39.14 

1.9049 

12  49  41.3 

9.793 

11 

4  37  36.40 

2.0611 

19  28  26.9 

6.559 

12 

3    4  33.48 

1.9068 

12  59  27.3 

9.749 

12 

4  39  40.18 

2.0648 

19  34  57.7 

6.467 

13 

3    6  27.97 

1.9095 

13    9  10.3 

9.690 

13 

4  41  44.18 

9.0685 

19  41  23.2 

6.381 

14 

3    8  22.62 

1.9199 

13  18  50.1 

9.637 

14 

4  43  48.40 

2.0729 

19  47  43.5 

6J294 

15 

3  10  17.43 

1.9148 

13  28  26.7 

9.584 

15 

4  45  52.84 

9.0759 

19  53  58.6 

6.907 

16 

3  12  12.40 

1.9175 

13  38    0.1 

9.530 

16 

4  47  57.50 

2.0795 

20    0    8.4 

6.119 

17 

3  14    7..5;3 

1.9909 

13  47  30.3 

9.475 

17 

4  50    2.37 

9.0831 

20    6  12.9 

6U)31 

18 

3  16    2.83 

1.9930 

13  56  57.2 

9.490 

18 

4  52    7.46 

9.0867 

20  12  12.1 

5.941 

11) 

3  17  58.30 

1.9958 

14    6  20.7 

9.364 

19 

4  54  12.77 

9.0903 

20  18    5.9 

5.851 

20 

3  19  53.94 

1.9987 

14  15  40.8 

9.307 

20 

4  56  18.29 

90)938 

20  23  54.3 

5.760 

21 

3  21  49.75 

1.9316 

14  24  57.5 

9.250 

21 

4  58  24.03 

9.0974 

20  29  37.2 

5.669 

22 

3  23  45.74 

1.9345 

14  34  10.8 

9.199 

2i 

5    0  29.99 

2.1011 

20  35  14.6 

5.577 

23 

3  25  41.91 
M( 

1.9375 

)NDA1 

N.14  43  20.6 
{  2. 

9.133 

23 

5    2  36.16 
WEI 

2.1047 

)NESr 

N.20  40  46.4 
)AY  4. 

5.484 

0 

3  27  38.26 

1.9406 

N.14  52  2a8 

9.073 

0 

5    4  42.55 

2.1083 

N.20  46  12.6 

5.391 

1 

3  29  34.80 

1.9437 

15    1  29.4 

9.013 

1 

5    6  49.15 

9.1118 

20  51  33.2 

5.997 

2 

3  31  31.52 

1.M68 

15  10  28.4 

8.959 

2 

5    8  55,96 

2.1153 

20  56  48.2 

5J209 

3 

3  33  28.42 

1.9499 

15  19  23.7 

8.891 

3 

5  11    2.98 

9.1188 

21     1  57.5 

5.107 

4 

3  35  25.51 

1.9530 

15  28  15.3 

8.899 

4 

5  13  10.21 

9.1^3 

21     7    1.1 

5.010 

5 

3  37  22.79 

1.9569 

15  37    3.2 

8.767 

5 

5  15  17.65 

9.1958 

2i  11  58.9 

4.913 

6 

3  39  20.26 

14)595 

15  45  47.5 

8.703 

6 

5  17  25.30 

9.1993 

21  16  50.8 

4.815 

7 

3  41  17.92 

1.9697 

15  54  27.8 

8.639 

7 

5  19  33.16 

9.1397 

21  21  36.8 

4.717 

8 

3  43  15.78 

1.9660 

16    3    4.2 

8.574 

8 

5  21  41.22 

2.1360 

21  26  16.8 

4.618 

9 

3  45  13.84 

1.9693 

16  11  36.7 

8.508 

9 

5  23  49.48 

2.1394 

21  30  50.9 

4.519 

10 

3  47  12.10 

1.9796 

16  20    5.3 

&449 

10 

5  25  57.94 

9.1497 

21  35  19.0 

4.418 

11 

3  49  10.56 

1.P759 

16  28  29.8 

8.375 

11 

5  28    6.60 

9.1460 

21  39  41.1 

4.318 

12 

3  51    9.21 

1.9799 

16  36  50.2 

8.307 

12 

5  30  15.46 

9.1493 

21  43  57.2 

4J2n 

13 

3  53    8.07 

1.9896 

16  45    6.7 

8.939 

13 

5  32  24.52 

2.1596 

21  48    7.3 

4.115 

14 

3  55    7.J3 

1.9860 

16  53  19.1 

8.170 

14 

5  34  33.77 

9.1558 

21  52  11.3 

4.019 

15 

3  57    6.40 

1.9895 

17    1  27.3 

8.100 

15 

5  36  43.21 

2.1590 

21  56    9.0 

3.900 

16 

3  59    5.88 

1.9930 

17    9  31.2 

8.099 

16 

5  38  52.84 

9.1691 

22    0    0.4 

3.804 

17 

4    1    5.56 

1.9064 

17  17  30.8 

7.958 

17 

5  41    2.66 

9.1653 

22    3  45.5 

3.700 

18 

4    3    5.45 

1.9999 

17  25  26.1 

7.886 

18 

5  43  12.67 

2.1684 

22    7  24.3 

3.594 

19 

4    5    5.55 

9.0033 

17  33  16.9 

7.813 

19 

5  45  22.86 

9.1715 

22  10  56.8 

3.489 

20 

4    7    5.86 

9.0068 

17  41    3.5 

7.740 

20 

5  47  33.24 

9.1745 

22  14  22.9 

3.383 

21 

4    9    6.38 

2.0104 

17  48  45.6 

7.666 

21 

5  49  43.80 

2.1774 

22  17  42.7 

3.977 

22 

4  11    7.12 

9.0140 

17  56  23.3 

7.591 

22 

5  51  54.53 

9.1803 

22  20  56.1 

3.170 

23 

4  13    8.07 

9.0176 

18    3  56.5 

7.516 

23 

5  54    .5.44 

2.1832 

22  24    3.0 

3.069 

24 

4  15    9M 

9.0919 

N.18  11  25.1 

7.439 

24 

5  56  16.5i^ 

2.1860 

N.22  27    3.4 

9.953 

VI. 


JANUARY,  ISri, 


GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMeiuton. 

DWf. 
for  1  m. 

Declloatiou. 

Difr. 

forlm. 

Hour 

Right  ABccniion. 

DIff. 
forlm. 

DedtoaUon. 

DIff. 
forlm. 

THl 

URSDi 

VY  5. 

SATURDAY  7. 

h     m      fl 

i 

O         1          ft 

h     m      « 

1 

0      1      II 

0 

5  56  16^ 

3.1660 

N.22  27    3.4 

3JK» 

0 

7  43  28.63 

3.3575 

NJ22  36  14.4 

8.663 

1 

5  58  27.77 

S.1888 

22  29  57.3 

3.M3 

1 

7  45  44.09 

3.3575 

22  33  31.0 

3.783 

2 

6    0  39.18 

3.1916 

22  32  44.6 

8.733 

2 

7  47  59.54 

3.3574 

22  30  40.4 

3.903 

3 

6    2  50.76 

3.1943 

22  35  25.3 

3UB3 

3 

7  50  14.98 

3.3573 

22  27  42.6 

3.033 

4 

6    5    2.50 

3.1970 

22  37  59.4 

3.513 

4 

7  52  30.41 

3.3571 

22  24  37.6 

3.143 

5 

6    7  14.40 

3.1996 

22  40  26.9 

8.403 

5 

7  54  45.83 

3.3568 

22  21  25.4 

34»3 

6 

6    9  26.46 

8.3033 

22  42  47.7 

3.393 

6 

7  57    1.23 

3.3565 

22  18    6.0 

3.383 

7 

6  11  38.67 

3Ji047 

22  45    1.8 

8.180 

7 

7  59  16.60 

3.3561 

22  14  39.5 

3.503 

8 

6  13  51.03 

3il073 

22  47    9.3 

30)67 

8 

8    1  31.95 

3.3556 

22  11    5.8 

3.631 

9 

6  10    a53 

8.3096 

22  49  10.0 

1J)54 

9 

8    3  47.27 

3.3551 

22    7  25.0 

3.739 

10 

6  18  16.18 

3.3130 

22  51    3i) 

1.840 

10 

8    6    2.56 

3.8545 

22    3  37.2 

3.857 

11 

6  20  28.97 

3.3143 

22  52  51.0 

1.737 

11 

8    8  17.81 

3J2539 

21  59  42.2 

3.975 

12 

6  22  41.90 

342166 

22  54  31.2 

1.613 

12 

8  10  33.02 

8.3533 

21  55  40.1 

4.093 

13 

6  24  5iM 

3.31b8 

22  56    4.6 

1.498 

13 

8  12  48.19 

3.3585 

21  51  30.9 

4.310 

14 

6  27    8.15 

3.3309 

22  57  31.1 

1.383 

14 

8  15    3.32 

8.3518 

21  47  14.7 

4.388 

15 

6  29  21.47 

3.3330 

22  58  50.6 

1.368 

15 

8  17  18.40 

3.3509 

21  42  51.4 

4.445 

16 

6  31  34.91 

3J2350 

23    0    3.2 

1.153 

16 

8  19  33.43 

8.3500 

21  38  21.1 

4.563 

17 

6  33  48.47 

3.3370 

23    1    8.9 

1.036 

17 

8  21  48.40 

3.3490 

21  33  43.8 

4.678 

18 

6  36    2.15 

3.3389 

23    2    7.6 

0.919 

18 

8  24    3.31 

3.3479 

21  28  59.5 

4.794 

19 

6  38  15il5 

8.3308 

23    2  59.3 

0.803 

19 

8  26  18.15 

3.3468 

21  24    8.4 

4.911 

20 

6  40  29.86 

8J2336 

23    3  44.0 

0.686 

20 

8  28  32.93 

3.3457 

21  19  10.4 

5.036 

21 

6  42  43.87 

8.3343 

23    4  21.6 

0.569 

21 

8  30  47.65 

3.3446 

21  14    5.4 

5.141 

22 

6  44  57.98 

8.3360 
8J»76 

23    4  52.2 

0.451 

22 

8  33    2.30 

3J9435 

21    8  53.6 

5.355 

23 

6  47  12.19 

NJ23    5  15.7 

0.333 

23 

8  35  16.87 

8.3433 

N.21    3  35.0 

5.368 

FJ 

RIDA\ 

6. 

SI 

JNDA^ 

Y  8. 

0 

6  49  26.50 

3.3393 

N.23    5  32.2 

0J815 

0 

8  37  31.37 

3.3411 

NJ20  58    9.6 

5.481 

1 

6  51  40.90 

2J1407 

23    5  41.5 

•W.097 

1 

8  39  45.80 

3.3398 

20  52  37.4 

5.594 

2 

6  53  55.39 

3.3433 

23    5  43.8 

-0.093 

2 

8  42    0.15 

3.3384 

20  46  58.3 

5.707 

3 

6  56    9.96 

3J3436 

23    5  38.9 

0.141 

3 

8  44  14.41 

3.3369 

20  41  12.4 

5.830 

4 

6  58  24.61 

3.3449 

23    5  26.9 

0.360 

4 

8  46  28.58 

3.3354 

20  35  19.8 

5.933 

5 

7    0  39.34 

8.3461 

23    5    7.7 

0.380 

5 

8  48  42.66 

3.3339 

20  29  20.5 

6.045 

6 

7    2  54.15 

3J3473 

23    4  41.3 

0.499 

6 

8  50  56.65 

3.3334 

20  23  14.4 

6.155 

7 

7    5    9.03 

3.3484 

23    4    7.8 

0.619 

7 

8  53  10.54 

3.3308 

20  17    1.7 

64265 

8 

7    7  23Jd7 

3.3494 

2:3    3  27.1 

0.738 

8 

8  55  24.34 

3.3393 

20  10  42.5 

6.374 

9 

7    9  38.96 

3.3504 

23    2  39.2 

0.858 

9 

8  57  38.04 

3.3376 

20   4  ia8 

6.483 

10 

7  11  54.01 

3.3513 

23    1  44.1 

0.978 

10 

8  59  51.65 

3.3360 

19  57  44.5 

6.593 

11 

7  14    9.11 

3J3533 

23    0  41.8 

1.098 

11 

9    2    5.17 

8.3344 

19  51    5.7 

6.700 

12 

7  16  24.27 

3.3530 

22  59  32.3 

1.319 

12 

9    4  18.59 

3.3338 

19  44  20.4 

6.808 

13 

7  18  39.48 

3J2538 

22  58  15.5 

1.339 

13 

9    6  31.90 

3.3310 

19  37  28.8 

6.915 

14 

7  20  54.73 

3.3M5 

22  56  51.5 

1.460 

14 

9    8  45.10 

3.3193 

19  30  30.7 

7.031 

15 

7  23  10.02 

3.3550 

22  55  20.3 

1.580 

15 

9  10  58.19 

341173 

19  23  26.2 

7.137 

16 

7  25  25^ 

3J9555 

22  53  41.8 

1.701 

16 

9  13  11.17 

342154 

19  16  15.4 

7.339 

17 

7  27  40.69 

3.3559 

22  51  56.1 

1.831 

17 

9  15  24.a3 

342136 

19    8  58.3 

7.337 

18 

7  29  56.06 

3.3563 

22  50    3.2 

1.943 

18 

9  17  3(3.78 

3.3117 

19     1  35.0 

7.440 

19 

7  32  11.45 

3.3566 

22  48    3.1 

3.063 

19 

9  19  49.42 

3J8098 

18  54    5.5 

7.543 

20 

7  34  26.86 

3.3569 

22  45  55.8 

3.183 

20 

9  22    1.95 

3J«)79 

18  46  29.8 

7.045 

21 

7  36  42.29 

3JI57I 

22  43  41.3 

3.303 

21 

9  24  14.36 

3.3060 

18  38  48.1 

7.747 

22 

7  38  57.73 

3.3573 

22  41  19.0 

3.403 

22 

9  26  26.66 

3.3(M0 

18  31    0.2 

7.849 

23 

7  41  13.18 

3.3574 

22  38  50.6 

3.543 

23 

9  28  38.84 

3.9030 

18  23    6.3 

7.930 

*24 

7  43  28.63 

3.3373 

N.22  :i6  14.4 

3.663 

24 

9  30  50.90 

3.3000 

N.18  15    6.3 

&050 

JANUARY,  18T1. 


VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar 

Right  Aseenilon. 

Diff. 
forLuL 

DecllnaUon. 

Dlff. 
forlm. 

Hour 

Right  AiMiiiion. 

Dlff. 
forlm. 

DwdlnaUon. 

Dlff. 
forlm. 

MONDAY  9. 

WEDNESDAY  11. 

h     m     1 

■ 

O         1         ti 

II 

h     m     ■ 

■ 

O        I       J'    \         II            1 

0 

9  30  50.90 

SJUOO 

N.18  15    6.3 

0 

11  14  10.60 

9.1116 

N.IO    8  4^.8 

11.884 

1 

9  33    2.84 

9.1980 

18    7    0.4 

8.149 

1 

11  16  17.26 

9Jld4 

9  56  54.0 

11.941 

2 

9  35  14.66 

9.1960 

17  58  48.5 

8JM7 

2 

11  18  23.85 

9.1099 

9  44  55.8 

ixstBn 

3 

937  26.36 

3.1940 

17  50  30.7 

8.345 

3 

11  20  30.37 

9.1080 

9  32  54J2 

194153 

4 

9  39  37.93 

9.1919 

17  42    7.1 

8.441 

4 

11  22  36.82 

9.1068 

9  20  49.3 

19.106 

5 

9  41  49.38 

9.1609 

17  33  37.7 

8.537 

5 

11  24  43.20 

9.1068 

9    8  41.1 

19.163 

6 

9  44    0.71 

9.1878 

17  25    2.6 

6.633 

6 

11  26  49.52 

9.1048 

8  56  29.8 

19J316 

7 

9  46  11.92 

9.1658 

17  16  21.9 

8.797 

7 

11  28  55.78 

9.1099 

8  44  15.1 

19.968 

8 

9  48  2a00 

9.1837 

17    7  35.5 

8.890 

8 

11  31    1.99 

9.1030 

8  31  57.5 

19.318 

9 

9  50  3a9^ 

9.1816 

16  58  43.5 

SJ913 

9 

11  33    8.15 

9.1091 

8  19  36.9 

19.368 

10 

9  52  44.79 

9.1795 

16  49  45.9 

9.006 

10 

11  35  14i26 

9.1013 

8    7  13.3 

19.417 

11 

9  54  55^ 

9.1774 

16  40  42.8 

9.098 

11 

11  37  20.32 

9.1005 

7  54  46.7 

19.466 

1^ 

9  57    6.00 

9.17S3 

16  31  34J2 

9.188 

12 

11  39  26.34 

9.0998 

7  42  17.3 

19.513 

13 

9  59  16.55 

9.1731 

16  22  20.1 

9.978 

13 

11  41  32.32 

90)991 

7  29  45.1 

19.560 

14 

10    1  26.88 

9.1710 

16  13    0.7 

9.368 

14 

11  43  38.26 

94)085 

7  17  10.1 

19.605 

15 

10    3  37.08 

9.1690 

16    3  36.0 

9.457 

15 

11  45  44.16 

94)979 

7    4  32.4 

19.650 

16 

10    5  47.16 

9.1670 

15  54  ao 

9.544 

16 

11  47  50.02 

94)973 

6  51  52.1 

19.693 

17 

10    7  57.12 

9.1650 

15  44  30.7 

9.630 

17 

11  49  55.85 

94)969 

6  39    9.3 

19.735 

18 

10  10    6.96 

9.1630 

15  34  50.3 

9.716 

18 

11  52    1.66 

9.0965 

6  26  24.0 

19.778 

19 

10  12  1&69 

9.1610 

15  25    4.8 

9.801 

19 

11  54    7.45 

94)963 

6  13  36.2 

19.817 

20 

10  14  26.30 

9.1591 

15  15  14.2 

9.885 

20 

11  56  ia23 

9.0960 

6    0  46.0 

19.855 

21 

10  16  35.79 

9.1571 

15    5  18.6 

9.968 

21 

11  58  19.00 

94)958 

5  47  53.5 

19.803 

23 

10  18  45.16 

9.1551 

14  55  18.0 

10.051 

22 

12    0  24.76 

94)957 

5  34  58.8 

19.999 

23 

10  20  54.41 

9.1531 

N.14  45  12.5 

10.133 

23 

12    2  30.50 

94)956 

N.  5  22    2.0 

194)65 

TUl 

ESDA^ 

{  10. 

THl 

JBSDA 

lY  12. 

0 

10  23    3JS4 

9.1519 

N.14  35    2.1 

10.913 

0 

12    4  36.23 

9.0955 

N.  5    9    ai    134)00 

1 

10  25  12J» 

9.1499 

14  24  46.8 

10Ja93 

1 

12    6  41.96 

94)955 

4  56    2.0 

134)34 

2 

10  27  21.44 

94479 

14  14  26.8 

10.379 

2 

12    8  47.69 

94)955 

4  42  59.0 

134)67 

3 

10  29  30J22 

9.1459 

14    4    2.1 

10.450 

3 

12  10  53.43 

94)957 

4  *29  54.0 

134)99 

4 

10  31  38.89 

9.1433 

13  53  32.7 

10.588 

4 

12  12  59.19 

94)960 

4  16  47.2 

13.130 

5 

10  33  47.44 

9.1415 

13  42  58.7 

10.605 

5 

12  15    4.96 

94)963 

4    3  38.5 

13.150 

6 

10  35  55.88 

9.13P7 

13  32  20.1 

10.680 

6 

12  17  10.75 

94)065 

3  50  28.0 

13.188 

7 

10  38    4.20 

9.1378 

13  21  37.0 

10.755 

7 

12  19  16.55 

9.0968 

3  37  15.8 

IZJkib 

8 

10  40  12.41 

9.1360 

13  10  49.5 

10.899 

8 

12  21  22.37 

94)979 

3  24    2.0 

13.949 

9 

10  42  20.52 

9.1349 

12  59  57.6 

10.909 

9 

12  23  28.21 

9.0977 

3  10  46.6 

13.967 

10 

10  44  28.53 

9.1335 

12  49    1.4 

10.973 

10 

12  25  31.08 

94)983 

2  57  29.7 

13J»9 

11 

10  46  36.43 

9.1308 

12  38    0.9 

11U>43 

11 

12  27  39.99 

94)068 

2  44  11.4 

13.315 

12 

10  48  44J23 

9.1999 

12  26  56J2 

11.113 

12 

12  29  45i)4 

94)995 

2  30  51.7 

13.338 

13 

10  50  51.94 

9.1976 

12  15  47.3 

11.163 

13 

12  31  51iM 

9.1009 

2  17  30.7 

13.369 

14 

10  52  59.55 

9.1960 

12    4  34J2 

11.950 

14 

12  33  57.98 

9.1010 

2    4    8.5 

13.379 

15 

10  55    7J06 

9.1944 

11  53  17.1 

11.318 

15 

12  36    4.07 

9.1019 

1  50  45.1 

13.398 

16 

10  57  14.47 

9.1938 

11  41  5ao 

11.385 

16 

12  .38  10.2*2 

9.1098 

1  37  20.6 

13.416 

17 

10  59  21.79 

9.1919 

11  30  30.9 

11.451 

17 

12  40  ia42 

9.1038 

1  23  55.0 

13.433  , 

18 

11    1  29.02 

9.1197 

11  19    1.8 

11.515 

18 

12  42  22.68 

9.1048 

1  10  28.5 

13.449 

19 

11    3  36.16 

9.1183 

11    7  28.9 

11.579 

19 

12  41  29.01 

9.1060 

0  57    1.1 

13.463 

20 

11    5  43.21 

9.1167 

10  55  52.3 

11.641 

20 

12  4  i  35.41 

9J079 

0  43  32.8 

13.477 

21 

11    7  50.17 

9.1153 

10  44  12.0 

11.703 

21 

12  4S  41.88 

9.1085 

0  30    3i) 

13.489 

22 

11    9  57.05 

9.1140 

10  32  27.9 

1I.71M 

22 

12  50  48.43 

9.1098 

0  16  34.2 

13.500 

23 

11  12    3.86 
11  14  10.60 

9.1198 

10  20  40.1 

11.835 

23 

12  5  i  55.06 

9.1113 

N.  0   3   a9 

13.510 

24 

9.1116 

N.IO    8  48.8 

11.884 

24 

12  55    1.78 

9.1197 

S.  0  10  26.9 

13.519 

Till. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

DtA 
ftMrlm. 

Declination. 

Dift 
forlm. 

Honr. 

RiKbt  Atoenaion. 

Diff. 
for  1  m. 

Dlff. 
for  I  in. 

FI 

UDAY 

13. 

SUNDAY  15. 

h    m      I 

■ 

O         1          II 

II 

h    m      1 

■ 

a  l6  46  37.7 

// 

0 

12  55    1.78 

9aiS7 

a  0  10  26.9 

13^19 

0 

14  39  22.98 

9.9598 

19.489 

1 

12  57    8.59 

9.1149 

0  23  58.2 

13.596 

1 

14  41  38.71 

9J3644 

10  59    5.5 

13.434 

2 

12  59  15.49 

9.1158 

0  37  30.0 

13.533 

2 

14  43  54.71 

9.9090 

11  11  30.0 

13.379 

3 

13    1  22.49 

9.1175 

0  51    2.2 

)3J»8 

3 

14  46  10.99 

9.9736 

11  23  51.1 

13.391 

4 

13    3  29.59 

9.1199 

1    4  34.8 

13.543 

4 

14  48  27.54 

9.9789 

11  36    8.7 

19.963 

5 

13    5  36.79 

9.1910 

1  18    7.6 

13.546 

5 

14  50  44.37 

9.9899 

11  48  22.8 

19.909 

6 

13    7  44.10 

9.1998 

1  31  40.5 

13.548 

6 

14  53    1.49 

9.9876 

12    0  33.2 

19.140 

7 

13    9  51.53 

9.1948 

1  45  13.5 

13.548 

7 

14  55  18.89 

9.9994 

12  12  39.8 

19.076 

8 

13  11  59.08 

9.1988 

1  58  4a5 

13.548 

8 

14  57  36.58 

9.9973 

12  24  42.5 

19.019 

9 

13  14    6.75 

9.1989 

2  12  19.4 

13.546 

9 

14  59  54.57 

9.3091 

12  36  41.3 

11.945 

10 

13  16  14.54 

9.1310 

2  25  52.2 

13.544 

10 

15    2  12.85 

93>70 

12  48  36.0 

11.878 

11 

13  18  22.46 

9.1339 

2  39  24.8 

13.540 

11 

15    4  31.42 

9.3190 

13    0  26.6 

11.808 

12 

13  20  30.52 

9.1355 

2  52  57.2 

l3Ji35 

12 

15    6  50.29 

9.3170 

13  12  13.0 

11.737 

13 

13  22  38.72 

9.1378 

3    6  29.1 

13J)98 

13 

15    9    9.47 

9.3991 

13  23  55.1 

11.664 

14 

13  24  47.06 

9.1409 

3  20    0.6 

13.591 

•14 

15  11  28.95 

9.3379 

]3  35  32i5 

11.591 

15 

13  26  55.54 

9.1496 

3  33  31.7 

13.519 

15 

15  13  48.74 

9.33S3 

13  47    6.1 

llJil5 

16 

13  29    4.17 

9.1450 

3  47    2J2 

IZJMi 

16 

15  16    8.84 

9.3374 

13  58-34.9 

11.439 

17 

13  31  12.95 

9.1470 

4    0  32.0 

13.491 

17 

15  18  29.24 

9JM35 

14    9  59.0 

11.360 

18 

13  33  21.89 

9.1503 

4  14    1.1 

13.479 

18 

15  20  49.94 

9.3476 

14  21  18.3 

11.980 

19 

13  35  31.00 

9.1530 

4  27  29.5 

13.465 

19 

15  23  10.95 

9.3537 

14  32  32.7 

11.198 

20 

13  37  40J27 

9.1558 

4  40  57.0 

13.450 

20 

15  25  32.27 

9.3578 

14  43  42.1 

11.115 

21 

13  39  49.71 

9.1588 

4  54  2a6 

13.433 

21 

15  27  5a89 

9.3639 

14  54  46.5 

11.090 

22 

13  41  59.33 

9.1618 

5    7  49.2 

13.416 

22 

15  30  15.82 

9.3681 

15    5  45.8 

10.944 

23 

13  44    9.13 
SAT 

9.1649 

URDA 

S.  5  21  13.8 
Y  14. 

13J97 

23 

15  32  38.06 
MC 

9.3733 

)NDA1 

a  15  16  39.9 
r  16. 

10.856 

0 

13  46  19.12 

9.1680 

a  5  34  37.1 

13.377 

0 

15  35    0.62 

3.3766 

8.15  27  28.7 

10.708 

1 

13  48  29.29 

9.1711 

5  47  59.2 

13.355 

1 

15  37  23.50 

9.3839 

15  38  12.2 

10.677 

2 

13  50  39.64 

9.1749 

6    1  20.0 

13.333 

2 

15  39  46.70 

9.3899 

15  48  50.0 

lOJ^ 

3 

13  52  50.19 

9.1774 

6  14  39.4 

13.309 

3 

15  42  10J82 

9.3946 

15  59  22.2 

10.490 

4 

13  55    0.93 

3.1807 

6  27  57.3 

13.984 

4 

15  44  34.06 

9.4000 

16    9  48.8 

10.395 

5 

13  57  11.87 

9.1841 

6  41  13.5 

13J257 

5 

15  46  58.22 

9.4053 

16  20    9.7 

10.398 

6 

13  59  23.02 

9.1875 

6  54  28.1 

13.339 

6 

15  49  22.70 

9.4107 

16  30  24.8 

10.300 

7 

14    1  34.38 

9.1011 

7    7  41.0 

13.199 

7 

15  51  47.50 

9.4160 

16  40  34.0 

10.100 

8 

14    3  45.95 

9.1947 

7  20  52.1 

13.169 

8 

15  54  12.62 

9.4919 

16  50  37.1 

9.998 

9 

14    5  57.74 

9.1984 

7  34    1.3 

13.133 

9 

15  56  38.05 

3.4965 

17    0  34.0 

9.895 

10 

14    8    9.7^ 

9^9089 

7  47    8.5 

13.103 

10 

15  59    3.80 

9.4317 

17  10  24.6 

9.791 

11 

14  10  22.00 

9.9059 

8   0  ia7 

13.068 

11 

16    1  29.86 

9.4370 

17  20    8.8 

9.684 

12 

14  12  34.46 

9.9097 

8  13  16.8 

13.033 

12 

16    3  5a24 

9.4433 

17  29  46.6 

9.577 

13 

14  14  47.16 

9.9136 

8  26  17.7 

19J»5 

13 

16    6  22.93 

3.4475 

17  39  17.9 

9.467 

14 

14  17    0.09 

9.9175 

8  39  16.3 

19.956 

14 

16    8  49.93 

9.4597 

17  48  42.6 

9.357 

15 

14  19  13J» 

9Jai5 

8  52  12.6 

194)15 

15 

16  11  \7M 

9.4578 

17  58    0.7 

9.945 

16 

14  21  26.67 

9.3355 

9   5   a4 

19.874 

16 

16  13  44.86 

9.4630 

18    7  12.1 

9.199 

17 

14  23  40.32 

9.3396 

9  17  57.7 

19.631 

17 

16  16  12.79 

9.4689 

18  16  16.7 

9.016 

18 

14  25  54.22 

9.9337 

9  30  46.3 

19.787 

18 

16  18  41.03 

9.4733 

18  25  14.3 

8.900 

19 

14  28    8.37 

9J2379 

943  32JJ 

19.740 

19 

16  21    9.59 

9.4785 

18  34    4.9 

8.783 

20 

14  30  22.77 

9.9499 

9  56  15.3 

19.693 

20 

16  23  38.46 

9.4836 

18  42  48.3 

8.063 

21 

14  32  *'.43 

9.9465 

10    8  55.4 

19.644 

21 

16  26    7.63 

9.4886 

18  51  24.5 

8.549 

22 

14  34  52.35 

9.9508 

10  21  32.6 

19.594 

22 

16  28  37.09 

9.4935 

18  59  53.4 

8.490 

23 

14  37    7.53 

9.3553 

10  34    6.7 

19.549 

23 

16  31    a84 

9.4984 

19    8  15.0 

8.996 

24 

14  39  22.98 

9.3598 

ai0  46  37.7 

19.480 

24 

16  33  36.88 

9.5099 

8.19  16  29.3 

8.179 

lO 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascenaioo. 

Diff. 
for  1  m. 

DedlBation. 

DIff. 
forlm. 

Hour 

Right  Asoeoston. 

Diff. 
forlm. 

DUU 
forlm. 

TUESDAY  17. 

THURSDAY  19. 

h     m      1 

1 

0         1         tt 

1       " 

h     m     t 

8 

o       #        #/ 

0 

16  33  36.88 

S.503S 

S.19  16  29.3 

!     8.179 

0 

18  37  53.78 

9.6338 

S.23    3    7.7 

ojaso 

1 

16  36    7.22 

3.5080 

19  24  36.1 

8U>45 

1 

18  40  31.81 

9.6336 

23    4    0.4 

0.799 

2 

16  38  37.85 

9.5138 

19  32  a5.2 

7.918 

2 

18  43    9.82 

9.6339 

23    4  43.3 

0.098 

3 

16  41    8.76 

9.5176 

19  40  26.5 

7.789 

3 

18  45  47.80 

9.6397 

23    5  16.2 

0.463 

4 

16  43  39.95 

3.5323 

19  48    9i> 

7.659 

4 

18  48  25.74 

9.6390 

23    5  39.1 

0.996 

5 

16  46  11.42 

9.5969 

19  55  45.4 

7.537 

5 

18  51    3.63 

9.6319 

23    5  52.0 

-0.133 

6 

16  48  4ai7 

9.5314 

20    3  13.0 

7.394 

6 

18  53  41.47 

9.6309 

23    5  55.3 

•HM)91 

7 

16  51  15.19 

9.5358 

20  10  32.6 

7.959 

7 

18  56  19J25 

9.6391 

23    5  4a7 

0.195 

8 

16  53  47.47 

9.5409 

20  17  44.1 

7.194 

8 

18  58  56.96 

9.6978 

23    5  32.1 

0.358 

9 

16  56  20.01 

9.5445 

20  24  47.5 

6.987 

9 

19    1  34.58 

9.0264 

23    5    5.7 

QMl 

10 

16  58  52.81 

9.5488 

20  31  42.7 

6.849 

10 

19    4  12.12 

9.0948 

23    4  29.6 

0.683 

11 

17    1  25.87 

9.5533 

20  38  29.5 

6.710 

11 

19    6  49.56 

9.6331 

23    3  4a8 

0.845 

12 

17    3  59.18 

9.5574 

20  45    7.9 

6.570 

12 

19    9  26.89 

8.6913 

23    2  48.3 

IJOM 

13 

17    6  32.74 

9.5615 

20  51  37.8 

6.498 

13 

19  12    4.11 

3.6193 

23    1  43.1 

1.167 

14 

17    9    6.55 

9Ji654 

20  57  59.2 

6.985 

.14 

19  14  41.21 

3.6179 

23    0  28.3 

1.397 

15 

17  11  40.59 

9.5689 

21    4  12.0 

6.141 

15 

19  17  18.18 

3.6150 

22  59    3.9 

1.487 

16 

17  14  14.85 

9^799 

21  10  16.1 

5.997 

16 

19  19  55.01 

3.6135 

22  57  29.8 

1.646 

17 

17  16  49.33 

9^765 

21  16  11.6 

5.851 

17 

19  22  31.69 

3.6100 

22  55  46.1 

1.805 

18 

17  19  24.03 

9.5801 

21  21  58.3 

5.704 

18 

19  25    8.21 

3.6073 

22  53  52.9 

1.964 

19 

17  21  58i)4 

9.5836 

21  27  36.2 

5.556 

19 

19  27  44.57 

3.6046 

22  51  50.2 

3..29 

20 

17  24  34.06 

9.5870 

21  33    5.2 

5.407 

20 

19  30  20.76 

3.6017 

22  49  380 

9J980 

21 

17  27    9.38 

9.5803 

21  38  25.2 

5.957 

21 

19  32  5a77 

3.5987 

22  47  16.4 

9.437 

22 

17  29  44.90 

9.5935 

21  43  36.1 

5.106 

22 

19  35  32.60 

3.5855 

22  44  45.4 

9.594 

23 

17  32  20.61 

9.5967 

a  21  48  38.0 

4J»4 

23 

19  38    8.23 

3.5993 

S.22  42    5.0 

9.750 

, 

WED 

NESD. 

^Y  18. 

FI 

IIDAY 

20. 

0 

17  34  56.50 

9.5097 

S.21  53  30.8 

4.809 

0 

19  40  43.66 

3.5888 

S.22  39  15.3 

9.904 

1 

17  37  32.57 

9.6096 

21  58  14.4 

4UM8 

1 

19  43  18.88 

3.5853 

22  36  16.3 

3U)56 

2 

17  40    8.81 

9.6053 

22    2  48.7 

4.494 

2 

19  45  53.89 

9.5817 

22  33    8.2 

3.911 

3 

17  42  45.21 

9.6060 

22    7  13.6 

4.339 

3 

19  48  28.68 

9.5780 

22  29  51.0 

3.363 

4 

17  45  21.76 

9.6105 

22  11  29.2 

4.183 

4 

19  51    3.24 

9.5740 

22  26  24.7 

3J>14 

5 

17  47  58.46 

9.6199 

22  15  35.5 

4.098 

5 

19  53  37.56 

9.5700 

22  22  49.3 

3.665 

6 

17  50  35.30 

9.6151 

22  19  32.4 

3.869 

6 

19  56  11.63 

9.5658 

22  19    4.8 

3.814 

7 

17  53  12.28 

9.6173 

22  23  19.7 

3.711 

7 

19  58  45  J6 

9.5616 

22  15  11.4 

3.963 

8 

17  55  49.39 

9.6193 

22  26  57.6 

3.553 

8 

20    1  19.03 

9.5579 

22  11    9.2 

4.108 

9 

17  58  2a61 

9.aU3 

22  30  26.0 

3.393 

9 

20    3  52.33 

9.5598 

22    6  58.2 

4.955 

10 

18    1    SM 

9.0930 

22  33  44.8 

3.933 

10 

20    6  25.37 

9.5483 

22    2  38.5 

4.401 

11 

18    3  41.37 

901947 

22  36  54.0 

3.073 

11 

20    8  58.13 

9.5437 

21  58  10.1 

4.547 

12 

18    6  18.90 

9.6989 

22  39  53.5 

9.919 

12 

20  11  30.61 

9.5390 

21  53  33.0 

4.690 

13 

18    8  56.52 

9.8976 

22  42  43.4 

9.750 

13 

20  14    2.80 

9.5341 

21  48  47.4 

4.839 

14 

18  11  34iK 

9.0988 

22  45  2a6 

9.588 

14 

20  16  34.70 

9.5993 

21  43  53.3 

4.971 

15 

18  14  11.99 

9*6300 

22  47  54.1 

9.496 

15 

20  19    6.30 

3.5949 

21  38  50.9 

5.110 

16 

18  16  49.82 

9Ut310 

22  50  14.8 

9.963 

16 

20  21  37.60 

8.5191 

21  33  40.1 

5J249 

17 

18  19  27.70 

9.6319 

22  52  25.7 

9.100 

17 

20  24    8.60 

9.5139 

21  28  21.0 

5.387 

18 

18  22    5.64 

2S9I6 

22  54  26.8 

1.937 

18 

20  26  39.29 

9.5087 

21  22  53.6 

5.583 

19 

18  24  4ae2 

9.6333 

22  56  18.1 

1.773 

19 

20  29    9.65 

9.5034 

21  17  18.2 

5.657 

20 

18  27  21.63 

9.6337 

22  57  59.6 

1.610 

20 

20  31  39.69 

9.4980 

21  11  34.7 

5.790 

21 

18  29  59.66 

9Ui340 

22  59  31.3 

1.447 

21 

20  34    9.40 

9.4935 

21    5  43.3 

7.999 

22 

18  32  37.70 

9.6340 

23    0  53J2 

1.984 

22 

20  36  38.78 

9.4869 

20  59  44.0 

6.054 

23 

18  35  15.74 

9.6340 

23    2    5.3 

1.190 

23 

20  39    7.82 

9.4819 

20  53  36.9 

6.165 

24 

18  37  53.78 

9.6338 

S.23    8    7.7 

0.956 

24 

20  41  36.52 

9.4755 

S.20  47  22.0 

6.319 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Boac 

Bight  AMenidoii. 

DWf. 
for  Im. 

DaeUnatkm. 

DHL 
forlm. 

Boar 

Right  AMemdon. 

Diff. 
forlm. 

DMT. 
forlm. 

SAT 

VRBA 

lY  21. 

MONDAY  23. 

h     m      a 

20  41  36.52 

■ 

O         /         ., 

1       " 

h     m      • 

1 

O       /         n    \        n 

0 

SH755 

8.20  47  22.0 

6.319 

0 

22  33  13.41 

9.1739 

a  13  44   11.1     10.755 

1 

20  44    4.88 

2.4098 

20  40  59.4 

1     6.438 

1 

22  35  23.62 

9.1679 

13  33  2a6   10.813 

2 

20  46  32.89 

8.4640 

20  34  29.3 

;     6.569 

2 

22  37  33.47 

9.1619 

13  22  33.01  10.800 

3 

20  49    0.55 

9.4581 

20  27  51.8 

6.685 

3 

22  39  42i)7 

9.1559 

13  11  39.1     10.995 

4 

20  51  27.86 

s.4a» 

20  21    6i) 

,     6.808 

4 

22  41  52.11 

9.1493 

13    0  41i^   ioon9 

5 

20  53  54.81 

8.44« 

20  14  14.7 

6JX» 

5 

22  44    0.90 

9.1435 

12  49  41.5,  11009 

6 

20  56  21.40 

9.4408 

20    7  15.3 

7U151 

6 

22  46    9.34 

9.13n 

12  38  37.9,  11.084 

7 

20  58  47.62 

9.4341 

20    0    8.7 

7.170 

7 

22  48  17.43 

9.1390 

12  27  31.5,  11.134 

8 

21    1  13.47 

9.4979 

19  52  55.0 

7.986 

8 

22  50  25.18 

9.1963 

12  16  22.0,  11.181 

9 

21    3  38.95 

9.4917 

19  45  34.4 

7.400 

9 

22  52  32.60 

9.1907 

12    5    9.7    11JI97 

10 

21    6    4.06 

9.4155 

19  38    6i) 

7.515 

10 

22  54  39.68 

9.1151 

11  53  54.6  lions 

11 

21    8  28.80 

9.4009 

19  30  32.5 

7.697 

11 

22  56  46.42 

9.1095 

11  42  3a8    11.317 

13 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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3 
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4 

1    4  55.91 
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4 
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5 
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5 
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6 
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11.981 

6 
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7 
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7 
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8 
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8 
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9 
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9 

2  44    4.59 
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10 
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2  28  24.9 
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10 

2  45  58.04 

1.8917 
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11 
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2  40  18.7 
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11 
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1.8934 
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10.908 

12 
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1.8098 

2  52  11.3 

11.865 

12 
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13 
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13 

2  51  39.03 

1.8971 
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14 
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1.8688 
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14 
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15 
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15 
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1.9011 
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16 
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1.8667 
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11.775 

16 
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17 

1  29  15.80 
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3  51  14.6 

11.751 

17 

2  59  15.31 

1.9052 
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9.905 

18 

1  31    7.75 
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11.727 

18 

3    1    9.69 
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9.8Sa 

19 
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19 
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1.9095 
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20 
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20 
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21 
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1.9139 
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22 
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11.633 

22 
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14)162 

13  25  14.2 
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23 

1  40  27.06 
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11.505 

23 
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14)185 
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94>78 

24 
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1.8633 
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3  12  38.72 
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9.539 
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GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 
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9ai63 

21  10  39.0 

4.956 

9.1190 

21  15  33.5 

4.800 

9.1935 

21  20  22.2 

4.763 

9.1970 

21  25    5.0 

40MB 

9.1305 

21  29  41.9 

40>66 

9.1340 

21  34  12.9 

4.467 

9.1375 

21  38  37J) 

4^67 

9.1409 

21  42  56S) 

4.967 

9.1443 

21  47    9i) 

4.166 

9.1477 

21  51  16.8 

40)64 

9a510 

21  55  17.6 

3.969 

9.1544 

N.21  59  12J2 

3.859 

WEDNESDAY,  FEBRUARY  1. 
0|      5  39    3.261    9.1578  Ni»    3    0.7|    3.756 


PHASES  OF  THE  MOON. 


O  Full  Moon, .     , 

a  Last  Quarter,  , 

0  New  Moon, 

}>  First  Quarter, . 


d       h      m 

6  9  23.6 
13  18  57.0 
20  12  31.8 
28     1  14.4 


d       h 

a  Apogee, 1  16.5 

a   Perigee, 17  18.2 

a  Apogee 19  12.0 
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JANUARY,  18T1. 


Xfll. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1  . 

Star'iNaiiM 

P.L. 

P.L. 

P.L. 

P.L. 

oo 

and 

NOOD. 

of 

mj». 

of 

VIb. 

of 

IXh. 

of 

^ 

Porittoo. 

Diff. 

DiA 

Diff. 

Dur. 

1 

Suw 

W. 

120  40  38 

3470 

122    136 

3471 

123  22  33 

3471 

I2I  43  30 

3471 

Fomalhaut 

W. 

69  12  36 

3099 

70  36  49 

3995 

72    1    6 

3999 

73  25  27 

3988 

a  Pegasi 

w. 

54  29  46 

3716 

55  46  16 

3694 

57    3    9 

3676 

58  20  22 

Jupiter 
Pollux 

E. 

37  37  27 

3041 

36    8    5 

3049 

34  38  44 

3043 

33    924 

3043 

E. 

70  43  22 

3103 

69  15  16 

3105 

67  47  12 

3105 

66  19    8 

3105 

ReguluB 

E. 

106  32  36 

3069 

105    4  13 

3089 

103  35  50 

3088 

102    7  26 

3087 

2 

Sun 

W. 

131  28  28 

3463 

132  49  34 

3461 

134  10  42 

3457 

135  31  54 

3453 

Fomalhaut 

W. 

80  28  15 

3370 

81  53    2 

3967 

83  17  52 

3969 

84  42  48 

3959 

a  Pegasi 

W. 

64  51  17 

3575 

66  10  19 

35« 

67  29  35 

3549 

68  49    5 

3535 

Pollux 

E. 

58  58  46 

3109 

57  30  39 

3101 

56    230 

3008 

54  34  18 

3096 

Regulus 

E. 

94  45  12 

3061 

93  16  39 

3079 

91  48    4 

3076 

90  19  25 

3073 

3 

a  Pej^asi 
a  Anetis 

W. 

75  29  59 

3480 

76  50  46 

3460 

78  11  45 

3460 

79  32  54 

3449 

W. 

31  56  24 

3591 

33  15    8 

3544 

34  34  44 

3503 

35  55    5 

3464 

Pollux 

E. 

47  12  41 

3084 

45  44  12 

3089 

44  15  40 

3078 

42  47    4 

3077 

Regulus 

E, 

82  55    5 

3069 

81  25  57 

3047 

79  56  43 

3043 

78  27  23 

3038 

Mara 

E. 

116  14  35 

3174 

114  47  55 

3168 

113  21    8 

3163 

111  54  15 

3158 

4 

a  Pe^i 
a  Anetis 

W. 

86  21  16 

3406 

87  43  24 

3400 

89    5  41 

3393 

9028    6 

3386 

W. 

42  46  24 

3317 

44  10  16 

3994 

45  34  34 

3979 

46  59  18 

3359 

PoUux 

E. 

35  23  17 

3064 

33  54  23 

3063 

32  25  28 

3069 

30  56  32 

3063 

Regulus 

E. 

70  59    1 

3008 

69  28  58 

3009 

67  58  48 

9995 

66  28  29 

9989 

Mara 

E. 

104  37  56 

3194 

103  10  16 

3117 

101  42  27 

3110 

100  14  29 

3109 

5 

a  Arietis 

W. 

54    8  42 

3163 

55  35  36 

3146 

57    250 

3132 

58  30  21 

3117 

Aldebarao 

W. 

21  34  56 

.  9974 

23    5  41 

9963 

24  36  40 

9959 

26    753 

9949 

Regulus 

E. 

58  54  45 

9953 

57  23  33 

9946 

55  52  12 

9939 

54  20  43 

9931 

Mara 

E. 

92  52  19 

3063 

91  23  24 

3054 

89  54  18 

3047 

88  25    4 

3038 

Spica 

E. 

112  50  22 

9969 

111  19  47 

9973 

109  49    1 

9965 

108  18    5 

9957 

6 

a  Arietis 

W. 

65  52  11 

3051 

67  21  21 

3039 

68  50  45 

3097 

70  20  24 

3015 

Aldebarao 

W. 

33  47  10 

9893 

35  19  38 

9883 

36  52  18 

9873 

38  25  11 

9866 

Jupiter 

W. 

22  59  59 

9658 

24  33  19 

9849 

26    653 

9839 

27  40  39 

9894 

Regulus 

E. 

46  40  50 

9894 

45    8  23 

98tfi 

43  35  46 

9879 

42    3    0 

9879 

Mara 

£. 

8056    9 

9995 

79  25  50 

9985 

77  55  19 

9977 

76  24  38 

9060 

Spica 

E. 

100  40  42 

9913 

99    840 

9905 

97  36  28 

9896 

96    4    4 

9888 

7 

a  Arietis 

W. 

77  52    7 

9963 

7923    7 

9951 

80  54  21 

9949 

82  25  46 

9934 

Aklebarao 

W. 

46  12  26 

9890 

47  46  28 

9811 

49  20  41 

9803 

50  55    5 

9794 

Jupiter 

W. 

35  32  21 

9780 

37    7  15 

9771 

38  42  21 

9763 

40  17  37 

9754 

Regulus 

E. 

34  16  54 

9838 

32  43  15 

9831 

31    9  28 

9825 

29  35  33 

9831 

Mara 

E. 

68  48  27 

9994 

67  16  39 

9916 

65  44  41 

9907 

64  12  31 

9896 

Spica 

E. 

88  19  26 

9846 

86  45  58 

9838 

85  12  19 

9899 

83  38  29 

9831 

8 

a  Arietis 

W. 

90    5  46 

9689 

91  38  19 

9880 

,9a  11    2 

9873 

94  43  56 

9866 

Aldebarao 

W. 

58  49  59 

9750 

60  25  32 

9749 

62    1  IG 

9733 

63  37  12 

9735 

Jupiter 

W. 

48  16  49 

9713 

49  53  12 

9704 

51  29  47 

9696 

53    632 

9688 

Mara 

E. 

56  28  52 

9855 

54  55  35 

9845 

53  22    6 

9838 

51  48  28 

9898 

Spica 

E. 

75  46  43 

9781 

74  11  50 

9774 

72  36  48 

9766 

71    1  35 

9750 

9 

Aldebaran 

W. 

71  39  37 

9683 

73  16  40 

9675 

74  53  54 

9866 

76  31  19 

9658 

Jupiter 
PoUux 

W. 

61  13    3 

9616 

62  50  55 

9639 

64  28  57 

9630 

66    7  11 

9m 

W. 

27  50  22 

9760 

29  25  30 

9753 

31    0  59 

9744 

32  36  50 

9729 

Mara 

E. 

43  57  25 

9786 

42  22  39 

9779 

40  47  43 

9770 

39  12  3(j 

9769 

XIV. 


JANUARY,  18T1, 


15 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

Star'tNaine 
and 

Midnight. 

p.  L. 

of 

XVb. 

p.  L. 

of 

xvmh. 

P.L. 
of 

XXIb. 

P;L. 
of 

Poritioii. 

Dur. 

Dur. 

Dur. 

DiA 

Suit 

W. 

136    ^27 

3470 

127  25  25 

3469 

128  46  24 

3467 

130    725 

3465 

Fomalhaut 

W. 

74  49  52 

9984 

76  14  22 

3989 

77  38  55 

39n 

79    3  33 

3974 

aPegasi 

w. 

59  37  57 

3638 

60  55  50 

3891 

62  14    2 

3605 

63  32  31 

3589 

Jupiter 
Pollux 

E. 

31  40    4 

3043 

30  10  44 

3049 

28  41  23 

3049 

27  12    2 

3041 

E. 

G4  51    4 

3105 

63  23    0 

3105 

61  54  57 

3104 

60  26  52 

3103 

Regulus 

E. 

100  39    1 

3087 

99  10  35 

3087 

97  42    9 

3085 

96  13  41 

3084 

2 

St72f 

W. 

136  53  11 

3450 

138  14  31 

3446 

139  35  56 

3449 

140  57  25 

3438 

Fomalhaut 

W. 

86    7  49 

3954 

87  32  54 

3949 

88  58    5 

3946 

90  23  20 

3949 

aPegasi 

W. 

70    8  50 

3593 

71  28  49 

3519 

72  49    0 

3501 

74    9  23 

3489 

Pollux 

E. 

53    6    4 

3005 

51  37  48 

3001 

50    928 

3090 

48  41    6 

9949 

Regulus 

E. 

88  50  42 

3060 

87  21  55 

3065 

85  53    3 

3061 

8424    6 

3058 

3 

a  Pe^i 
a  Anetifl 

W. 

80  54  15 

3440 

82  15  46 

3439 

33  37  26 

3493 

84  59  17 

3415 

W. 

37  16    9 

3431 

38  37  51 

3398 

40    0  10 

3360 

41  23    2 

3343 

Pollux 

E. 

41  18  26 

3073 

39  49  43 

3070 

38  20  57 

3068 

3652    8 

3066 

Regulus 

E. 

76  57  57 

3039 

75  28  24 

3096 

73  58  44 

3090 

72  28  56 

3014 

Mars 

E. 

110  27  15 

3150 

109    0    6 

3140 

107  32  52 

3138 

106    5  28 

3131 

4 

a  Pepsi 
a  Anetis 

W. 

91  50  38 

3379 

93  13  18 

3373 

94  36    5 

3368 

95  58  58 

3363 

W. 

48  24  26 

3931 

49  49  58 

3913 

51  15  52 

3195 

52  42    7 

3178 

Pollux 

E. 

29  27  36 

3063 

27  58  41 

3066 

26  29  50 

3009 

25    1    3 

3074 

Regulus 

E. 

64  58    2 

9981 

63  27  26 

9974 

61  56  41 

9967 

60  25  47 

9961 

Mars 

E. 

98  46  22 

3094 

97  18    5 

3067 

95  49  40 

3078 

94  21    4 

3071 

5 

a  Arietis 

W. 

59  58  10 

3103 

61  26  16 

3090 

62  54  38 

3078 

64  23  17 

3064 

Aldebaran 

W. 

27  39  19 

993! 

29  10  59 

9929 

30  42  50 

9919 

32  14  54 

9909 

Regulus 

E. 

52  49    3 

9994 

51  17  14 

9916 

49  45  16 

9909 

48  13    8 

9901 

Mars 

E. 

86  55  38 

3030 

85  26    2 

3091 

83  56  15 

3019 

82  26  17 

3004 

Spica 

E. 

106  46  58 

9948 

105  15  40 

9940 

103  44  12 

9931 

102  12  32 

9993 

6 

a  Arietis 

W. 

71  50  18 

3005 

73  20  25 

9993 

74  50  46 

9984 

76  21  19 

9979 

Aldebaran 

W. 

39  58  14 

9855 

4131  30 

9847 

43    4  57 

9838 

44  38  36 

9899 

Jupiter 

W. 

29  14  36 

9814 

30  48  46 

9806 

3223    6 

9797 

33  57  38 

9788 

Regulus 

E. 

4030    5 

9864 

38  57    0 

9858 

37  23  47 

9851 

35  50  25 

9844 

Mars 

E. 

74  53  46 

9960 

73  22  43 

9951 

71  51  29 

9949 

70  20    3 

9934 

Spica 

E. 

94  31  30 

9880 

92  58  45 

9879 

91  25  50 

9863 

89  52  44 

9854 

7 

a  Arietis 

W. 

83  57  22 

9994 

85  29  11 

9914 

87    1  12 

9906 

88  33  23 

9897 

Aldebaran 

W. 

52  29  41 

9785 

54    4  29 

9778 

55  39  28 

9769 

57  14  37 

9759 

Jupiter 

W. 

41  53    5 

9746 

43  28  44 

9737 

45    4  35 

9799 

46  40  36 

9790 

Rcunilus 

E, 

28    133 

9816 

26  27  26 

9819 

24  53  14 

9808 

23  18  57 

9806 

Mars 

E, 

6240    9 

9890 

61    7  37 

9880 

S)34  53 

9879 

58    ]  58 

9863 

Spica 

E. 

82    429 

9813 

80  30  18 

9805 

78  55  56 

9796 

77  21  25 

9789 

8 

a  Arietis 

W. 

96  16  58 

9658 

97  50  11 

9858 

99  23  32 

9844 

100  57    3 

9837 

Aldebaran 

W. 

65  13  19 

9716 

66  49  37 

9709 

68  26    5 

9699 

70    2  46 

9699 

Jupiter 

W. 

54  43  28 

9680 

56  20  35 

9679 

57  57  53 

9663 

59  35  23 

9655 

Mars 

E. 

50  14  37 

9890 

48  40  35 

9819 

47    6  23 

9803 

45  31  59 

9795 

Spica 

E. 

69  26  13 

9750 

67  50  40 

9744 

66  14  58 

9736 

64  39    6 

9799 

9 

Aldebaran 

W. 

78    8  55 

9649 

79  46  44 

9649 

81  24  42 

9639 

83    2  53 

9695 

Jupiter 
Pollux 

W. 

67  45  36 

9^14 

69  24  12 

9606 

71    2  59 

9598 

72  41  57 

9590 

W. 

34  13    0 

9711 

35  49  29 

9699 

37  26  15 

9683 

39    3  18 

9671 

Mara 

E, 

37  37  18 

9754 

36    1  50 

9745 

34  26  10 

9739 

32  50  22 

9731 

le 


JANUARY,  1871. 


XY, 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

Star's  Kama 

p.  L. 

P.L. 

P.L. 

P.L. 

¥ 

and 

Noon. 

of 

nib* 

of 

VJb. 

of 

Kh. 

of 

Position. 

Diff. 

Diff. 

Diff. 
9709 

Diff 

9 

Spica 

E. 

63    3    5 

8799 

61  26  53 

9715 

59  50  33 

5^14    S 

9701 

10 

Aldebaran 

W. 

84  41  15 

9816 

86  19  48 

9608 

87  58  32 

9599 

89  37  28 

9591 

Jupiter 
Pollux 

W. 

74  21    6 

9581 

76    0  27 

9574 

77  39  58 

9565 

79  19  41 

9556 

W. 

40  40  37 

9859 

42  18  12 

9647 

43  56    3 

9637 

4534    8 

9637 

Spica 

E. 

50    9  31 

.    9879 

48  32  13 

9686 

46  54  48 

9869 

45  17  17 

9657 

Aiitares 

E. 

96    1  17 

9647 

94  23  26 

9638 

92  45  23 

9631 

91    7  10 

9699 

Suit 

E. 

137  27  55 

9980 

135  56  52 

9953 

134  25  40 

9949 

132  54  14 

9994 

11 

Aldebaran 

W. 

97  54  59 

9549 

9935    4 

9540 

Wl  15  21 

9539 

102  55  50 

9584 

Jupiter 
Pollux 

W. 

87  41    8 

9515 

89  22    0 

9507 

91    3    4 

9499 

92  44  18 

9490 

W. 

5348    4 

9575 

55  27  33 

9566 

57    7  15 

9556 

58  47  11 

9547 

Spica 

E. 

37    825 

9643 

35  30  29 

9643 

33  52  33 

9646 

32  14  41 

9648 

Antares 

E. 

82  53  12 

9580 

81  13  50 

9579 

79  34  17 

9564 

77  54  33 

9556 

Suif 

E. 

125  14  17 

9688 

123  41  43 

9878 

122    8  56 

9869 

120  35  58 

9880 

12 

Jupiter 
Pollux 

W. 

101  13  31 

9448 

102  55  57 

9439 

104  38  36 

9431 

106  21  26 

9499 

W. 

67  10    4 

9499 

68  51  18 

9490 

70  32  45 

9481 

72  14  25 

9479 

Regulus 

W. 

31  16  27 

9504 

32  57  35 

9483 

34  38  58 

9489 

36  20  37 

9470 

Antares 

E. 

69  33    6 

9516 

67  52  15 

9500 

66  11  14 

9509 

64  30    3 

9494 

Suif 

E. 

112  48    8 

9813 

111  13  57 

9805 

109  39  35 

9795 

108    5    1 

8785 

13 

Pollux 

W. 

80  45  59 

9496 

82  28  57 

9417 

84  12    8 

9408 

85  55  31 

9396 

Regulus 

W. 

44  52  34 

9490 

46  35  40 

9410 

48  19    0 

9401 

50    233 

9391 

Antares 

E. 

56    1  29 

91%8 

54  19  16 

9459 

52  36  55 

9445 

50  54  24 

9439 

Suif 

E. 

100    8  58 

9738 

98  33    8 

9T38 

96  57    5 

9718 

95  20  49 

9709 

14 

Pollux 

W. 

94  35  40 

9355 

96  20  20 

9346 

98    5  12 

9338 

99  50  16 

8390 

Regulus 

W. 

58  43  44 

9345 

60  28  38 

8335 

62  13  46 

9387 

6359    6 

8316 

Mars 

W. 

22    8    8 

9441 

23  50  44 

9438 

25  33  39 

9417 

27  16  50 

9405 

Antares 

E. 

42  19  56 

9417 

40  36  45 

9413 

38  53  29 

9419 

37  10  12 

9411 

Suif 

E. 

87  16  20 

9881 

85  38  48 

96S9 

84    1    3 

9643 

8223    7 

9634 

15 

Regulus 

W. 

72  48  57 

am 

74  35  31 

9988 

76  22  18 

9980 

78    9  16 

8953 

Mm 

W. 

35  56  35 

9355 

37  41  14 

9346 

3926    6 

9337 

41  11  11 

8338 

Spica 

W. 

19  54    0 

9559 

21  33  52 

9509 

23  14  53 

9468 

24  56  51 

8433 

Saturn 

E. 

52  54    9 

9309 

51    8  12 

9994 

49  22    4 

9986 

47  35  44 

8979 

Suif 

E. 

74  10  21 

9500 

72  31  12 

9583 

70  51  52 

9574 

69  12  21 

8566 

16 

Regulus 

W. 

87    646 

8918 

88  54  46 

9919 

90  42  55 

9907 

92  31  12 

8908 

Mars 

W. 

49  59ai 

9991 

51  45  47 

9984 

53  32  10 

9977 

55  18  43 

8979 

Spica 

W. 

33  36  58 

9390 

35  22  28 

9304 

37    8  21 

9391 

38  54  33 

8379 

Saturn 

E. 

38  41  27 

9945 

36  54    6 

9338 

35    635 

9934 

33  18  58 

8897 

Sun 

E. 

60  52    7 

9530 

59  11  36 

8583 

57  30  55 

9517 

55  50    5 

8519 

17 

Mars 

W. 

64  13  27 

9947 

66    045 

9343 

67  48    8 

8940 

69  35  36 

8337 

Spica 

W. 

47  49  35 

8333 

49  37  13 

9337 

51  25    1 

8930 

53  12  58 

9916 

Saturn 

E. 

24  18  54 

8906 

22  30  35 

9309 

20  42  11 

9900 

18  53  43 

9196 

Sun    . 

E. 

47  24  14 

9480 

45  42  46 

9487 

44    1  14 

8484 

42  19  38 

9489 

18 

Mars 

W. 

78  33  46 

8930 

80  21  29 

9331 

82    9  11 

9331 

83  56  53 

9931 

Spica 

W. 

62  14    7 

9908 

64    232 

9301 

65  50  58 

9901 

67  39  24 

9301 

Antares 

W. 

17  17  24 

9559 

18  57  15 

8499 

20  38  39 

9441 

22  21  15 

8409 

Sun 

E. 

33  51    6 

8479 

32    923 

9480 

30  27  41 

9489 

28  46    2 

8485 

XVI. 
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IT 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^ 

StaftNaiiM 

- 

P.L. 

p.  L. 

P.L 

P.L. 

»l 

HMl 

Midnl^t. 

of 

XVh. 

of 

xvnih. 

of 

XXP>. 

of 

9 

FodUoo. 

Dift 

Dur 

Diff. 

Diir. 

Spica 

E. 

56^2S 

90K 

5l    040 

9880 

5^23  45 

9884 

51  46  4^ 

9678 

10 

Aldebaran 

W. 

91  16  35 

9563 

92  55  54 

9574 

94  35  24 

9588 

96  15    6 

9568 

Jupiter 
Pollux 

W. 

80  59  36 

SMS 

82  39  42 

9540 

84  19  59 

9539 

86    0  28 

9594 

W. 

47  12  26 

S615 

48  51    0 

9806 

50  29  46 

9585 

52    8  50 

9580 

Spica 

E. 

43  39  40 

9853 

42    1  57 

9849 

40  24    9 

9848 

38  46  19 

9845 

Antares 

E, 

89  28  45 

9614 

87  50    9 

9805 

86  11  21 

9598 

84  32  23 

9588 

SiTW 

E. 

131  22  38 

9994 

129  50  49 

9018 

128  18  51 

9905 

126  46  39 

9U06 

11 

Aldebaran 

W. 

104  36  30 
94  25  45 

9515 

106  17  23 

9507 

107  58  27 

9498 

109  39  43 

9480 

Jupiter 
Pollux 

W. 

9489 

96    724 

9474 

97  49  14 

9485 

99  31  16 

9458 

W. 

60  27  19 

9537 

62    7  41 

9598 

63  48  15 

9517 

65  29    4 

9510 

Spica 

E. 

30  36  51 

9853 

2859    8 

9860 

27  21  34 

9671 

25  44  15 

9686 

Aiitares 

E. 

76  14  37 

9548 

74  34  31 

9540 

72  54  13 

9533 

71  13  46 

9594 

Suw 

E. 

119    2  48 

9851 

117  29  26 

9849 

115  55  53 

9831 

114  22    6 

9883 

12 

Jupiter 
Pollux 

W. 

108    4  29 

9414 

109  47  44 

9405 

111  31  12 

9308 

113  14  52 

9387 

W. 

73  56  18 

9489 

75  38  24 

9453 

77  20  44 

9445 

79    3  15 

9430 

Regulua 

W. 

38    232 

9480 

39  44  41 

9450 

4127    4 

9440 

43    942 

9430 

Antares 

E. 

62  48  41 

9488 

61    7    8 

9479 

59  25  25 

9471 

57  43  31 

9486 

Sun 

E. 

106  30  13 

9n6 

104  55  13 

9706 

103  20    0 

9757 

101  44  36 

9747 

13 

PoUux 

W. 

87  39    8 

9390 

89  22  57 

9361 

91    6  59 

9373 

92  51  13 

9364 

Regulus 

W. 

51  46  20 

9389 

53  30  20 

9379 

55  14  35 

9363 

5659    3 

9354 

Antares 

E. 

49  11  45 

M33 

47  28  58 

9496 

4546    3 

9494 

44    3    3 

9419 

Sim 

E. 

93  44  21 

9806 

92    739 

9669 

90  30  45 

9681 

88  53  39 

9671 

14 

Pollux 

W. 

101  35  32 

9339 

103  21    0 

9313 

105    6  40 

9308 

106  52  31 

3998 

Regulus 

W. 

65  44  39 

9309 

67  30  25 

9301 

69  16  23 

9999 

71    2  34 

3984 

Mars 

W. 

29    0  17 

9394 

3044    0 

9384 

32  27  57 

9374 

34  12    9 

8364 

Antares 

E. 

35  26  53 

9419 

33  43  36 

9415 

32    023 

9490 

30  17  17 

9437 

Sun 

£. 

80  44  58 

9894 

79    6  35 

9818 

77  28    2 

9608 

75  49  18 

9500 

15 

Regulus 

W. 

79  56  25 

9948 

8143  44 

9938 

83  31  15 

9939 

85  18  55 

9995 

Mars 

W. 

42  56  29 

9391 

44  41  58 

9313 

46  27  39 

9305 

48  13  31 

3998 

Spica 

W. 

26  39  39 

9403 

28  23    9 

9379 

30    7  14 

9356 

31  51  52 

9337 

Saturn 

E, 

45  49  14 

3971 

44    232 

9965 

42  15  41 

9358 

40  28  39 

9951 

Sun 

E. 

67  32  39 

9558 

65  52  46 

9551 

64  12  43 

3543 

62  39  30 

9538 

16 

Regohis 

W. 

94  19  37 

9197 

96    8    9 

9199 

97  56  49 

9188 

99  45  35 

9184 

Mars 

W. 

57    5  24 

9980 

58  52  14 

9961 

60  39  11 

^56 

62  26  16 

9951 

Spica 

W. 

40  41    4 

9988 

42  27  51 

9958 

44  14  53 

9949 

46    2    8 

9941 

Saturn 

E. 

31  31  10 

9933 

29  43  16 

9918 

27  55  16 

3913 

26    7    8 

9909 

Sun 

E. 

54    9    9 

9507 

52  28    5 

9509 

50  46  54 

9497 

49    537 

9499 

17 

Mars 

W. 

71  23    8 

9935 

73  10  44 

9933 

74  58  23 

9931 

76  46    4 

3331 

Spica 

W. 

55    1    1 

2919 

56  49  11 

9909 

58  37  25 

9906 

60  25  44 

3903 

Saturn 

E. 

17    5  12 

9195 

15  16  37 

9194 

13  28    1 

9194 

11  39  24 

9193 

Sun 

E. 

40  37  59 

9480 

38  56  18 

9478 

37  14  34 

9478 

35  32  50 

9478 

18 

Mars 

W. 

85  44  34 

9933 

87  32  12 

9936 

89  19  46 

9^38 

91    7  17 

3941 

Spica 

W. 

69  27  50 

9909 

71  16  14 

9904 

73    436 

9906 

74  52  54 

3900 

Aiitares 

W. 

24    4  47 

9379 

25  49    2 

9349 

27  33  50 

9331 

29  19    5 

9317 

Sun 

E. 

27    427 

9487 

25  22  56 

9489 

23  41  31 

9498 

22    0  15 

9504 

18 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCED 

1^ 

Star*!!  NamA 

p.  L. 

P.L. 

P.L. 

P.L. 

22 

and 

Noon. 

of 

fflh. 

of 

Vlh. 

of 

DD*- 

of 

PMiUon. 

DiA 

Dili. 

Difll 

Dm. 

Suif 

W. 

19  28  40 

8773 

21    3  43 

9787 

22  38  28 

9801 

24  12  55 

9616 

a  Pegasi 

E. 

37  39  15 

3800 

36  24  13 

3934 

35  11  28 

4085 

34    1  12 

4953 

a  Anetis 

E. 

75  28  54 

S576 

73  49  26 

9594 

72  10  23 

9619 

70  31  45 

9631 

Jupiter 

£. 

115  39    6 

9404 

113  55  37 

9419 

112  12  29 

9434 

110  29  43 

9449 

23 

Sl7N 

W. 

32    0    3 

8806 

33  32  25 

9915 

35    425 

9931 

3636    4 

9940 

a  Arietis 

E, 

62  25  10 

9734 

60  49  15 

9756 

59  13  50 

9780 

57  38  56 

9803 

Aldeboran 

E. 

92  42  39 

9&51 

91    2  37 

9567 

89  22  57 

9584 

87  43  40 

9000 

Jupiter 

E. 

102    1  23 

9&30 

100  20  51 

9545 

98  40  41 

9569 

97    054 

9578 

94 

Sun 

W. 

44    8  50 

3036 

45  38  18 

3059 

^7    7  26 

3070 

48  36  12 

3087 

a  Arietift 

E. 

49  52  27 

S035 

48  20  53 

9963 

46  49  54 

9995 

45  19  35 

3097 

Aldebaran 

E. 

79  32  48 

9689 

77  55  44 

9698 

76  19    2 

9714 

74  42  41 

9730 

Jupiter 

£. 

88  47  34 

9660 

87  10    0 

9677 

85  32  49 

9699 

83  55  58 

9706 

25 

Sun 

W. 

55  54  55 

3170 

57  21  40 

3186 

5848    6 

3901 

60  14  14 

3916 

Fomalhaut 

W. 

32  12    8 

3541 

33  31  47 

3496 

34  52  16 

3459 

36  13  26 

3i^ 

a  Arietifl 

E. 

37  58  37 

3919 

36  32  50 

3965 

35    7  57 

3315 

3344    3 

3371 

Aldebaran 

E. 

66  46    7 

9807 

65  11  48 

9893 

63  37  49 

9836 

62    4    8 

9850 

Jupiter 

E. 

75  57    0 

9785 

74  22  12 

9800 

72  47  44 

9815 

71  13  35 

9896 

26 

Sun 

W. 

67  20  32 

3368 

68  44  58 

3300 

70    9    9 

3313 

71  33    6 

1 
3395  , 

Fomalhaut 

W. 

43    625 

3333 

44  29  58 

3333 

45  53  43 

3314 

47  17  38 

3306  1 

a  Pegasi 

W. 

32  36  40 

4748 

33  36  59 

4614 

34  39  12 

4498 

35  43    6 

4395  ; 

Aldebaran 

E. 

54  20  10 

9917 

52  48  13 

9999 

51  16  31 

9941 

49  45    4 

9053; 

Jupiter 

E. 

63  27  16 

9804 

61  54  50 

9007 

60  22  40 

9918 

58  50  44 

9931  < 

27 

Sun 

W. 

78  29  27 

3379 

79  52    7 

3388 

81  14  37 

3399 

82  36  55 

9407 

Fomalhaut 

W. 

54  18  50 

3388 

55  43  16 

3987 

57    7  43 

3984 

58  32  13 

3883  1 

a  Pegasi 

W. 

41  22  41 

4036 

42  33  45 

3986 

43  45  38 

3949 

44  58  15 

3901 

Jupiter 
Pollux 

E. 

51  14  34 

9961 

49  43  58 

9989 

48  13  32 

S998 

46  43  17 

3005 

E. 

86  27  20 

3016 

84  57  26 

3093 

83  27  42 

3031 

81  58    8 

3040 

28 

Sun 

W. 

89  26  18 

3441 

90  47  48 

3446 

92    9  12 

3450 

93  30  32 

3455 

Fomalhaut 

W. 

65  34  52 

3981 

66  59  24 

398r 

68  23  58 

3989 

69  48  31 

3980 

a  Pegasi 

W. 

51  10  24 

3751 

52  26  17 

3738 

53  42  34 

3708 

54  59  13 

3687  , 

Jupiter 
Pollux 

E. 

39  14  19 

3030 

37  44  55 

3045 

36  15  38 

3048 

34  46  25 

3054| 

E. 

74  32  37 

3073 

73    354 

3078 

71  35  17 

3081 

70    6  44 

3087 

29 

Sun 

W. 

100  16    8 

3460 

101  37    7 

3469 

102  58    6 

3460 

104  19    5 

3470  1 

a  Pegasi 

W. 

61  27  13 

3609 

62  45  38 

3506 

(U    4  17 

3583 

65  23  10 

3571   ' 

PoUux 

E, 

62  45  13 

3101 

61  17    5 

3109 

59  48  58 

3103 

58  20  52 

3105 

Regolus 

E. 

96  33  26 

3089 

97    4  55 

^083 

95  36  25 

3083 

94    755 

3083 

ao 

Sun 

W. 

111    4    8 

3469 

112  25  15 

3450 

113  46  25 

3455 

115    7  39 

3451 

aPeffasi 
a  Anetis 

W. 

72    043 

%17 

73  20  48 

3506 

74  41    5 

3497 

76    1  32 

3488 

W. 

28  35  48 

3746 

29  51  47 

3684 

31    8  51 

3630 

32  26  53 

3589, 

Pollux 

E. 

51    0  30 

3109 

49  32  23 

3101 

48    4  15 

3100 

46  36    5 

3007  1 

Regulus 

E. 

86  45  11 

3075 

85  16  31 

3073 

83  47  48 

3060 

82  19    0 

3065 

31 

Sun 

W. 

121  55    7 

3495 

123  16  55 

3418 

124  38  51 

3411 

126    0  55 

3404 

a  Pegasi 

W. 

82  46  2-2 

OJJJ 

1       o^nm 

84    7  49 

3435 

85  29  26 

3496 

86  51  13 

3418 

a  Arietia 

W. 

39    8  43 

3400 

40  31    0 

3379 

41  53  49 

3345 

43  17    8 

3391 

Pollux 

E. 

39  14  34 

3086 

37  46    7 

3083 

36  17  37 

3061 

34  49    4 

3079 

Regulus 

E. 

74  53  44 

1     3040 

73  24  21 

3034 

71  54  51 

3098 

70  25  13 

3021  1 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

U 

Star'^NaoM 

p.  L. 

p.  L. 

p.  L. 

P  L. 

11 

and 

Midnight. 

of 

XVh. 

of 

xvnih. 

of 

XXP>. 

of 

22 

PoidUon. 

Diff. 

Diff. 

Diff. 

Dfff. 

Sun 

W. 

2547    2 

S83B 

27  20  48 

9848 

28  54  14 

9863 

30  27  20 

9881 

a  PefRBi 

E. 

32  53  36 

4448 

31  48  58 

4666 

30  47  30 

4990 

29  49  31 

5910 

a  Anetis 

E. 

68  53  32 

9660 

67  15  45 

9671 

65  38  26 

9690 

64    1  33 

9713 

Jupiter 

E. 

108  47  18 

9465 

107    5  15 

9489 

105  23  36 

9497 

103  42  18 

9513 

23 

Suit 

W. 

38    7  21 

9967 

39  38  15 

9954 

41    8  48 

3000 

4239    1 

3010 

a  Arietifl 

E. 

56    4  32 

9a» 

54  30  41 

9853 

52  57  22 

9880 

51  24  37 

9907 

Aldebaran 

E. 

86    4  45 

9617 

84  26  13 

9639 

82  48    2 

9049 

81  10  14 

9666 

Jupiter 

E. 

95  21  29 

9506 

93  42  27 

9619 

92    348 

9097 

90  25  30 

9643 

24 

Suif 

W. 

50    437 

3104 

51  32  42 

3190 

53    027 

3138 

54  27  51 

3154 

aArietis 

E. 

43  49  56 

3061 

42  20  59 

3006 

40  52  45 

3133 

39  25  16 

3175 

Aldebaran 

E, 

73    6  41 

9746 

71  31    2 

9769 

69  55  44 

9776 

68  20  45 

9799 

Jupiter 

E. 

82  19  29 

9794 

80  43  21 

9739 

79    733 

9756 

77  32    7 

9no 

25 

Sun 

W. 

61  40    4 

3931 

63    5  36 

3945 

64  30  52 

3960 

65  55  50 

3974 

Fomalhaut 

W. 

37  35  11 

3409 

38  57  25 

3379 

40  20    5 

3361 

41  43    6 

3345 

a  Arietis 

E. 

32  21  13 

3439 

30  59  33 

3499 

2939    8 

3576 

2820    7 

3609 

Aldebaran 

E. 

60  30  45 

9865 

58  57  41 

9878 

57  24  54 

9801 

55  52  24 

9904 

Jupiter 

F^ 

69  39  44 

9843 

68    6  12 

9855 

66  32  56 

98« 

64  59  57 

9883 

26 

Sun 

W. 

72  56  48 

3338 

74  20  16 

3347 

75  43  33 

3360 

77    6  35 

3360 

Fomalhaut 

W. 

48  41  42 

3301 

50    5  52 

3997 

51  30    7 

3993 

52  54  27 

39fX) 

aPeeasi 
Aldebaran 

W. 

36  48  32 

4304 

37  55  21 

4996 

39    323 

4155 

40  12  32 

4009 

E. 

48  13  52 

9964 

46  42  54 

9974 

45  12    9 

9966 

43  4139 

9996 

Jupiter 

E. 

57  19    4 

9941 

55  47  37 

9959 

54  16  24 

9961 

52  45  22 

9079 

27 

Sun 

W. 

83  59    4 

3415 

85  21    4 

3499 

86  42  56 

3498 

88    4  41 

3436 

Fomalhaut 

W. 

59  56  44 

3983 

61  21  15 

3989 

62  45  47 

3989 

64  10  19 

3989 

aPegasi 

W. 

46  11  34 

3805 

47  25  29 

3833 

48  39  57 

3803 

49  54  56 

3775 

Jupiter 
PoUux 

E. 

45  13  11 

3014 

43  43  16 

3091 

42  13  29 

3097 

40  43  50 

3034 

E- 

80  28  45 

3047 

78  59  30 

3055 

77  30  25 

3060 

76    1  27 

3067 

28 

Sun 

W. 

94  51  46 

3450 

96  12  56 

3469 

97  34    3 

3464 

98  55    7 

3468 

Fomalhaut 

W. 

71  13    6 

3980 

72  37  41 

3980 

74    2  16 

3979 

75  26  52 

3978 

aPegasi 

W. 

56  16  14 

3671 

57  33  32 

3653 

58  51    9 

3637 

60    9    3 

3693 

Jupiter 
Pollux 

E. 

33  17  19 

3058 

31  48  18 

3061 

30  19  21 

3065 

28  50  28 

3068 

E. 

68  38  18 

3091 

67    9  57 

3093 

65  41  39 

3096 

64  13  24 

3099 

29 

Sun 

W. 

105  40    3 

3470 

107    1    1 

3468 

108  22    1 

3465 

109  43    4 

3464 

aPegasi 

W. 

66  42  16 

3550 

63    1  35 

3548 

69  21    6 

3538 

70  40  48 

3596 

PoUux 

E. 

56  52  48 

3105 

55  24  44 

3105 

53  56  40 

3104 

52  28  35 

3104 

Regulua 

E. 

92  39  25 

3083 

91  10  55 

3081 

89  42  22 

3080 

88  13  48 

3078 

30 

Sun 

W. 

116  28  58 

3446 

117  50  22 

3443 

119  11  50 

3437 

120  33  25 

3431 

aPe^ 
a  Anetis 

W. 

77  22  10 

3479 

78  42  58 

3470 

80    3  56 

3460 

81  25    5 

3453 

W. 

33  45  47 

3538 

35    5  29 

8498 

36  25  55 

3463 

37  47    1 

3431 

Pollux 

E. 

45    7  52 

3006 

43  39  37 

3093 

42  11  19 

3091 

40  42  58 

3088 

Regulus 

E. 

80  50    8 

3061 

79  21  11 

3057 

77  52    9 

3059 

76  23    0 

3046 

31 

Sun 

W. 

127  23    7 

3396 

128  45  28 

3388 

130    7  58 

3380 

131  30  37 

3379 

aPe^i 
a  Anetis 

W. 

88  13    9 

3410 

89  35  14 

3409 

90  57  28 

3304 

92  19  51 

3388 

W. 

44  40  55 

'jtxn 

46    5  10 

3976 

47  29  50 

3954 

48  54  55 

3934 

Pollux 

E. 

33  20  29 

3077 

31  51  51 

3078 

30  23  12 

3078 

28  54  33 

3073 

Regulus 

E. 

68  55  26 

3014 

67  25  30 

3006 

65  55  25 

3000 

64  25  12 

9990 

dO 
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AT  GREENWICH  APPARENT  NOON. 

1 

THE  SUN'S 

SMsreia 
Tim. 

i 

1 

"S 

1 

1 

•s 

1 

of  the 

8«ml. 

llam.t«r 

ptwing 

tiM 

llorid- 
iu. 

Eqwtionor 
Tim., 

added  to 

Apparml 

Tku. 

Diir.  for 
I  boor. 

Appomt 
Blcht  Aweuioii. 

Dlfr.for 
I  boar. 

jlfpomtt 
DwUnatton. 

Dlif.  for 
Ihoor. 

Semi, 
diameter. 

Wed. 
Thur. 
Frid. 

1 

a 

3 

20  58  52.33 

21  2  56.43 
21    6  59.70 

10.189 
10.154 
10.118 

S.17    8    7.0 
16  50  55.4 
16  33  26.2 

+43.62 
43.36 
44.08 

16 
16 
16 

16.02 
15.87 
15.71 

68'.28 
68.17 
68.05 

13  49'.81 

13  57.33 

14  4.02 

0.333 
0.397 
0.363 

Sat 
Sun. 
Mon. 

4 
5 
6 

21  11    2.14 
21  15    a75 
21  19    4.54 

10.083 
10.049 
10.015 

16  15  39.8 
15  57  36.7 
15  39  17.1 

44.78 
45.48 
46.15 

16 
16 
16 

15.55 
15.40 
15.23 

67.94 
67.82 
67.71 

14    9.89 
14  14.94 
14  19.17 

0.387 
0.193 
0.1S9 

Tues. 
Wed. 
Tliur. 

7 
8 
9 

21  23    4.54 
21  27    3.75 
21  31    2.18 

9.983 
9.918 

15  20  41.6 
15     1  50.6 
14  42  44.3 

46.81 
47.45 

48.08 

16 
16 
16 

15.05 
14.87 
14.69 

67.59 
67,48 
67.36 

14  22.60 
14  25.25 
14  27.12 

0.186 
0.094 
0.063 

Frid. 

Sat 

Sm. 

10 
11 
12 

21  34  59.83 
21  38  56.71 
21  42  52.84 

9.886 
9.855 
9.824 

14  23  23.2 
14    3  47.8 
13  43  58.3 

48.69 
49.88 
49.85 

16 
16 
16 

14.50 
14.31 
14.11 

67.25 
67.14 
67.03 

14  28.21 
14  28.53 
14  28.11 

0.030 
0.001 
0.033 

Mon. 
Tues. 
Wed. 

13 
14 
15 

21  46  48.23 
21  50  42.89 
21  54  36.82 

9.793 
9.763 
9.733 

13  23  55.2 
13    3  39.0 
12  43  10.0 

50.41 
50.94 
51.46 

16 
16 
16 

13.91 
13.71 
13.50 

66.92 
66.81 
66.71 

14  26.95 
14  25.06 
14  22.45 

0.063 
0.093 
0.133 

Thur. 

Frid. 

Sat 

16 
17 
18 

21  58  90.04 

22  2  22.55 
22    6  14.36 

9.708 
9.673 
9.644 

12  22  28.8 
12     1  35.6 
11  40  31.0 

51.97 
52.45 
52.92 

16 
16 
16 

13.29 
13.07 
12.87 

66.61 
66.51 
66.41 

14  19.12 
14  15.10 
14  10.37 

0.153 
0.182 
0.811 

Sim. 
Mon. 
Tues. 

19 
20 
21 

22  n    5.48 
22  13  55.93 
22  17  45.71 

9.616 
9.588 
9.561 

11  19  15.3 
10  57  49.0 
10  36  12.4 

53.38 
53.82 
54.24 

16 
16 
16 

12.65 
12.43 
12.21 

66.31 
66.21 
66.12 

14    4.95 
13  58.85 
13  52.09 

0.839 
0.267 
0.894 

Wed. 
Thur. 
Frid. 

22 
23 
24 

22  21  34.84 
22  25  23.32 
22  29  11.17 

9.534 
9.507 
9.480 

10  14  25.9 
9  52  30.1 
9  30  26.6 

54.63 
55.01 
55.38 

16 
16 
16 

11.99 
11.77 
11.55 

66.02 
65.93 
65.84 

13  44.68 
13  36.64 
13  27.96 

0.331 
0.348 
0.375 

Sat 
Sm. 
Mon. 

25 
26 
27 

22  32  58.40 
22  36  45.02 
22  40  31.06 

9.455 
9.431 
9.407 

9    8  12.5 
8  45  51.2 
8  23  22.3 

55.72 
56.04 
56.36 

16 
16 
16 

11.32 
11.09 
10.86 

65.76 
65.68 
65.60 

13  18.66 
13    8.76 
12  58.28 

0.400 
0.434 
0.448 

Tues, 
Wed. 

28 
29 

22  44  16.32 
22  48     1.44 

9.384 
9.361 

8    0  46.2 
S.  7  38    3.3 

56.65 
+56.92 

16 
16 

10.63 
10.39 

65.52 
65.43 

12  47.21 
12  35.62 

0.471 
0.494 

MO 

TB.-KMaTliiworib.f 

\mr  pMtluf  may  be  ft 

Mud  by  mxbin 

eUnir  OlU  from  tha  StdamU  Tims. 

II. 
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1                                       AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
1 

1 

Equation  of 
Time, 
tobe 

Mean 

Timu, 

DIff.  for 
Iboar. 

Sidereal 

Time, 

or 

Right  AMenilon 

of 

ifMHiSan. 

Apptnm 
Right  Aseenttoii. 

Diftfor 
Ihonr. 

Appmrtnt 
Declination. 

Dlftfor 
I  hoar. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

20  58  49.97 

21  2  54.06 
21     6  57.82 

lo'.188 
10.153 
10.]  18 

S.  17      8    16.8 

16  51     5.5 
16  33  36.6 

442^61 
43.35 
44.07 

13  49*.73 

13  57.26 

14  3.96 

o'.332 
0.297 
0.262 

h      m       • 

20  45    0.24 
20  48  56.80 
20  52  53.36 

Sat. 

4 

5 
6 

21  10  59.75 
21  15     1.36 
21  19    2.15 

10.083 
10.049 
10.016 

16  15  50.5 
15  57  47.5 
15  39  28.2 

44.77 
45.47 
46.14 

14    9.84 
14  14.89 
14  19.13 

0.227 
0.193 
0.159 

20  56  49.91 

21  0  46.47 
21     4  43.02 

Tues. 
Wed. 
Thur. 

7 
6 
9 

21  23    2.15 
21  27     1.36 
21  30  59.79 

9.983 
9.950 
9.918 

15  20  52.9 
15    2    2.0 
14  42  56.0 

46.80 
47.44 
48.07 

14  22.57 
14  25.23 
14  27.10 

0.126 
0.094 
0.062 

21     8  39.58 
21  12  S6.13 
21  16  32.69 

Frid. 

Sat 
Sun. 

10 
11 
12 

21  34  57.44 
21  38  54.33 
21  42  50.47 

9.886 
9.855 
9.824 

14  23  35.0 
14    3  59.7 
13  44  10.3 

48.68 
49.27 

49.84 

14  28.20 
14  28.53 
14  28.12 

0.030 
O.OOl 
0.032 

21  20  29.24 
21  24  25.80 
21  28  22.35 

Mon. 
Tues. 
Wed. 

13 
14 
15 

21  46  45.87 
21  50  40.54 
21  54  34.49 

9.793 
9.763 
9.733 

13  24    7.4 
13    3  51.2 
12  43  22.3 

50.40 
50.94 
51.46 

14  26.97 
14  25.08 
14  22.48 

0.063 
0.093 
0.123 

21  32  18.90 
21  36  15.46 
21  40  12.01 

Thur. 

Frid. 

Sat. 

16 
17 
16 

21  58  27.73 

22  2  20.26 
22    6  12.09 

9.703 
9.674 
9.645 

12  22  41.2 
12     1  48.1 
11  40  43.5 

51.97 
52.45 

52.92 

14  19.16 
14  15.14 
14  10.42 

0.153 
0.182 
0.211 

21  44    8.57 
21  48    5.12 
21  52     1.67 

Mod. 
Tues. 

19 
20 
21 

22  10    3.23 
22  13  53.70 
22  17  43.50 

9.617 
9.589 
9.562 

11  19  27.8 
10  58     1.5 
10  36  24.9 

53.33 
63.81 
54.24 

14     5.00 
13  58.92 
13  52.16 

0.239 
0.267 
0.294 

21  55  58.23 

21  59  54.78 

22  3  51.34 

Wed. 
Thur. 
Frid. 

22 
23 
24 

22  21  32.65 
22  25  21.17 
22  29    9.05 

9.535 
9.508 
9.481 

10  14  38.3 
9  5^  4*2.5 
9  30  37.9 

54.G3 
65.01 
65.38 

13  44.76 
13  36.73 
13  28.05 

0.321 
0.348 
0.375 

22    7  47.89 
22  11  44.44 
22  15  41.00 

Sat. 
Sun. 
Mon. 

25 
26 
27 

22  32  56.30 

23  36  42.96 
22  40  29.03 

9.456 
9.432 
9.408 

9    8  24.8 
8  46    3.5 
8  23  34.5 

55.72 

56.04 
56.36 

13  18.75 
13    8.86 
12  58.37 

0.400 
0.424 

0.448 

22  19  37.55 
22  23  34.10 
22  27  30.66 

Tues. 
Wed. 

28 
29 

22  44  14.53 
22  47  59.49 

9.385 
9.362 

8    0  58.3 
S.   7  38  15.3 

56.65 
+56.93 

12  47.32 
12  35.73 

0.471 
0.494 

22  31  27.2J 
22  35  23.76 

NOTE.- 

■Tb«S 

* 

mMoonm 

fiy  be  anmmed  the  u 

aae  m  that  for  Apparent  Noon. 

Dlif.  for  1  hoar 
+9».8565 

»d 
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AT  GREENWICH  MEAN  NOON. 

1 
1 

THE  SUN'S 

Logarithm 

of  the 

Rodioi  Vector 

of  the 

Earth. 

Diff.  for 
Ihonr. 

JfeanTime 

of 
Sidereal  Oh. 

IVm  I/OMOITDDB. 

DIE  for 
1  honr. 

LATITOUB. 

X 

V 

1 

2 
3 

32 
33 
34 

312  14  5^.7 

313  15  40.8 

314  16  29.6 

15    2.1 

15  52.1 

16  40.8 

153.06 
153.01 

-0.10 

+0.03 

0.16 

9.9937168 
.9937825 
.9938505 

+26.9 
27.9 
28.9 

h     m       ■ 

3  14  27.80 
3  10  31.90 
3    6  35.99 

4 
5 

6 

35 
36 
37 

315  17  17.0 

316  18    3.4 

317  18  48.5 

17  28.1 

18  14.7 
18  59.4 

151.96 
151.91 
151.86 

0.29 
0.41 
0.50 

.9939209 
.9939938 
.9940691 

29.9 
30.8 
31.8 

3    2  40.08 
2  58  44.17 
2  54  48.26 

7 
8 
9 

38 
39 
40 

318  19  32.4 

319  20  15.2 

320  20  56.8 

19  43.1 

20  25.8 

21  7.4 

151.81 
151.76 
151.71 

0.56 
0.59 
0.58 

.9941468 
.9942267 
.9943087 

32.8 
33.7 
34.6 

2  50  52.35 
2  46  56.44 
2  43    0.53 

10 
11 
12 

41 

42 
43 

321  21  37.4 

322  22  16.7 

323  22  54.9 

21  47.7 

22  26.9 

23  5.0 

151.66 
151.61 
151.56 

0.54 
0.48 
0.40 

.9943929 
.9944791 
.9945670 

35.4 
36.2 
36.9 

2  39    4.62 
2  35    8.71 
2  31  12.80 

13 
14 
15 

44 
45 
46 

324  28  32.0 

325  24    8.0 

326  24  42.8 

23  42.0 

24  17.9 
24  52.6 

151.51 
151.46 
151.43 

0.31 

0.19 

+0.06 

.9946565 
.9947475 
.9948398 

37.6 
38.2 
38.7 

2  27  16.89 
2  23  20.99 
2  19  25.08 

16 
17 
18 

47 
48 
49 

327  25  16.1 

328  25  48.2 

329  26  18.9 

25  25.8 

25  57.7 

26  28.3 

151.37 
151.31 
151.35 

-0.07 
0.20 
0.33 

.9949333 
.9950279 
.9951234 

39.2 
39.6 
39.9 

2  15  29.17 
2  11  33.26 
2    7  37.36 

19 
20 
21 

50 
51 
52 

330  26  48.1 

331  27  15.6 

332  27  41.3 

26  57.4 

27  24.8 
27  50.4 

151.18 
151.11 
151.04 

0.44 
0.51 
0.56 

.9952197 
.9953169 
.9954149 

40.2 
40.5 
40.9 

2    3  41.45 
1  59  45.54 
1  55  49.63 

22 
23 
24 

53 
54 
55 

333  28    5.4 

334  28  27.7 

335  28  48.1 

28  14.4 
28  36.6 
28  56.8 

150.97 
150.89 
150.81 

0.58 
0.58 
0.54 

.9955136 
.99.56131 
.9957134 

41.2 
41.6 
42.0 

1  51  53.72 
1  47  57.81 
1  44     1.90 

25 

26 
27 

56 
57 

58 

336  29    6.5 

337  29  22.9 

338  29  37.2 

29  15.1 
29  31.4 
29  45.6 

150.73 
150.64 
150.55 

0.48 
0.39 
0.28 

.9958147 
.9959170 
.9960203 

42.4 
48.8 
43.,a 

1  40    5.99 
1  36  10.09 
1  32  14.18 

28 
29 

59 
60 

839  29  49.5 
340  29  59.7 

29  57.8 

30  7.9 

150.47 
150.38 

0.16 
—0.03 

.9961247 
9.9962304 

43.7 
+44.3 

1  28  18.27 
1  24  22.36 

wtqalaozortl 

ke«M«,X< 

to  the  mmn  «< 

1«lnox  of  Janoa 

rjrOd. 

Diir  for  I  hoar 
-9».8296 

IT. 
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GREENWICH  MEAN  TIME. 

^ 

THE  MOON'S 

1 

SEMIDIAMETEK. 

HOBIZOHTAL   PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Moon. 

Midn)^!. 

KOOB. 

Diff.  for 
Ihour. 

Midnight. 

Diff.  for 
Ihoar. 

Diff.  for 
lliour. 

Noon. 

1 

2 
8 

14  selo 

15    3.0 
15  11.3 

14  59.3 

15  7.0 
15  15.9 

/             H 

54  41.5 

55  7.2 
55  37.9 

+()!93 
1.19 
1.36 

54  53.6 

55  22.0 
55  54.5 

+l!07 
1.28 
1.40 

h       m 

9  12.6 
10    3.7 
10  55.9 

m 

2.09 
2.16 
2.19 

d 

11.5 
12.5 
13.5 

4 
5 
6 

15  20.5 
15  29.8 
15  3a8 

15  25.2 
15  34.4 
15  42.9 

56  11.6 

56  45.8 

57  18.7 

1.43 
1.41 
1.31 

56  28.7 

57  2.6 
57  34.0 

1.43 
1.37 
1.24 

11  48.4 

12  40.3 

13  30.9 

2.18 
2.14 
2.09 

14.5 
15.5 
16.5 

7 
8 
9 

15  46.9 
15  53.8 
15  59.5 

15  50.5 

15  56.8 

16  2.0 

57  48.4 

58  14.0 
58  35.0 

1.16 
0.97 
0.78 

58     1.7 
58  25.1 
58  43.8 

1.07 
0.88 
0.69 

14  20.5 

15  9.3 
15  58.1 

2.04 
2.03 
2.04 

17.5 
18.5 
19.5 

10 
11 
12 

16    4.0 
16    7.3 
16    9.5 

16    5.8 
16    8.6 
16  10,2 

58  51.5 

59  3.6 
59  11.7 

0.59 
0.42 
0.85 

58  58.1 

59  8.2 
59  14.1 

0.50 

0.33 

+0.16 

16  47.9 

17  39.4 

18  33.5 

2.10 
2.20 
2.31 

20.5 
21.5 
22.5 

13 
14 
15 

16  10.5 
16  10.3 
16   a4 

16  10.6 
16    9.6 
16    6.9 

59  15.4 
59  14.4 
59    7.7 

+0.06 

-0.16 

0.41 

59  15.6 
59  11.8 
59    2.0 

-0.64 
0.28 
0.55 

19  30.3 

20  29.2 

21  29.0 

2.42 

2.49 
2.48 

28.5 
24.5 
25.5 

16 
17 
18 

16    4.9 
15  59.4 
15  52.1 

16    2.4 
15  56.0 
15  47.8 

58  54.6 
58  34.4 
58     7.5 

0.69 
0.98 
1.25 

58  45.4 
58  21.8 
57  51.8 

0.84 
1.12 
1.37 

22  27.8 

23  23.9 
6 

2.40 
2.27 

26.5 
27.5 
28.5 

19 

SO 
21 

15  43.1 
15  33.1 
15  22.7 

15  38.2 
15  28.0 
15  17.6 

57  34.8 
56  58.1 
56  19.8 

1.46 
1.58 
1.59 

57  16.8 
56  39.0 
56     1.0 

1.53 
1.60 
1.55 

0  16.8 

1  6.1 
1  52.5 

2.13 
1.99 
1.88 

29.5 
0.9 
1.9 

22 
23 
24 

15  12.6 
15    a6 
14  56.3 

15    8.0 
14  59.7 
14  53.4 

55  42.8 
55    9.6 
54  42.7 

1.48 
1.27 
0.96 

55  25.5 
54  55.2 
54  32.2 

1.39 
1.12 

0.78 

2  36.8 

3  19.7 

4  2.3 

1.81 
1.77 
1.78 

2.9 
3.9 
4.9 

25 

26 
27 

14  51.2 
14  48.7 
14  49.0 

14  49.6 
14  48.5 
14  50.3 

54  24.0 
54  14.9 
54  16.1 

0.59 
-0.17 
+0.27 

54  18.1 
54  14.2 
54  20.7 

-0.38 

+0.05 

0.49 

4  45.3 

5  29.5 

6  15.5 

1.81 
1.87 
1.95 

5.9 
6.9 
7.9 

28 
29 

14  52J2 
14  58.2 

14  54.9 

15  2.1 

54  27.8 
54  49.6 

0.70 
1.10 

54  37.5 

55  4.0 

0.91 
1.28 

7    3.5 
7  53.3 

2.03 
2.11 

8.9 
9.9 

30 

15    6.5 

15  11.5 

55  20.4 

+1.45 

55  38.6 

+1.58 

8  44.8 

2.17 

10.9 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMenaion. 

DIft 
forlm. 

Diff. 
forlm. 

Hour. 

Right  Ateension. 

Dim 

for  1  m. 

DecUnaUoD. 

Dlff. 
forlm. 

WEDNESDAY  1. 

FRIDAY  3. 

h    m     s 

■ 

O        1         It 

II 

h    m     8 

8        ^ 

O         1         II 

0 

5  39    3^ 

9.1576 

N.22    3    0.7 

3.756 

0 

7  25  45.53 

9.9699 

N.22  54  12.6 

1.777 

1 

5  41  12^ 

9.1619 

22    6  4a0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AJ«D  DECLINATION. 

1 

Hour. 

Bicbt  AMeaikra. 

Dlit 
forla. 

DMliaatloo. 

Diff. 
for  1  m. 

Boar. 

Blgfat  AMlMhW 

Dlff. 
forlm. 

DMllnaUoa. 

Dtff. 
for  I  m. 

MC 

)NDA1 

r  13. 

WEDNESDAY  15. 

h     »     ■ 

■ 

O         t        00 

// 

h     m     8 

■ 

O         t         u 

$1 

0 

16  17  58.40 

9.4198 

S.18  30  40.3 

8.68B 

0 

18  17  49.16 

9.5538 

S.22  56  32.3 

9U>71 

1 

16  20  2^29 

9.4170 

18  39  17.8 

8.568 

1 

18  20  22.42 

9.5546 

22  58  32.0 

1.917 

3 

16  22  48.44 

9.4319 

18  47  48.4 

8.459 

2 

18  22  55.73 

9JU64 

23    0  22.4 

1.783 

3 

16  25  13.84 

9.4954 

18  56  12.0 

8.334 

3 

18  25  29.08 

9.6560 

23    2    3.5 

1.600 

4 

16  27  39.49 

9.49W 

19    4  28.6 

8.916 

4 

18  28    2.46 

9.5566 

23    3  35.3 

1.454 

5 

16  30    5.39 

9.4330 

19  12  38.1 

8.006 

5 

18  30  .15.88 

9.5570 

23    4  57.8 

1.300 

6 

16  32  31.53 

9.43n 

19  20  40.5 

7.976 

6 

18  33    9.32 

9.5573 

23    6  11.0 

1.145 

7 

16  34  57i)l 

9.4418 

19  28  35.6 

7.854 

7 

18  35  42.77 

9.5574 

23    7  15.0 

04)90 

8 

16  37  24.53 

9.4458 

19  36  23.3 

7.731 

8 

18  38  16.22 

9.5575 

23    8    9.7 

0.835 

9 

16  39  51J39 

9.4488 

19  44    3.5 

7.607 

9 

18  40  49.67 

9.5574 

23    8  55.1 

0.680 

10 

16  42  18.49 

9.4537 

19  51  36.2 

7.488 

10 

18  43  23.11 

9.5579 

23    9  31.3 

OJitt 

11 

16  44  4.5.83 

9.4576 

19  59    1.3 

7.355 

11 

18  45  56.53 

9.5568 

23    9  58.2 

0U)70 

12 

16  47  13.41 

9.4616 

20    6  18.8 

7.998 

12 

18  48  29iK) 

9.5565 

23  10  15.8 

0.915 

13 

16  49  41.22 

9.4658 

20  13  28.7 

70)00 

13 

18  51    3.31 

9.5560 

23  10  24.1 

-0U)60 

14 

16  52    9.25 

9.4080 

20  20  30.8 

6.970 

14 

18  53  3a66 

9.5554 

23  10  23.0 

-H).086 

15 

16  54  37.51 

9.4797 

20  27  25.1 

6.839 

15 

18  56    9J^ 

9.5547 

23  10  12.6 

0.951 

16 

16  57    5.98 

9.4763 

20  34  11.6 

6.708 

16 

18  58  43.23 

9J».')8 

23    9  52.9 

0.405 

17 

16  59  34.67 

9.4790 

20  40  50J2 

6.575 

17 

19    1  16.44 

9.5599 

23    9  23.9 

0.560 

IS 

17    2    a57 

9.4835 

20  47  20.8 

6.449 

18 

19    3  49.59 

9.5518 

23    8  45.6 

0.714 

19 

17    4  32.fi9 

9.4870 

20  53  43.4 

6.307 

19 

19    6  22.67 

9.5506 

23    7  58.0 

0.868 

ao 

17    7    2.02 

9.4805 

20  59  57i) 

6.179 

20 

19    8  55.67 

9J»403 

23    7    1.2 

urn 

21 

17    9  31J55 

9.4990 

21    6    4.2 

6U)35 

21 

19  11  28.59 

9.5479 

23    5  55.3 

1.175 

22 

17  12    1J88 

9.4079 

21  12    2.2 

&J07 

22 

19  14    1.42 

9.5463 

23    4  40.2 

1J98 

29 

17  14  SIM 
TUl 

9.5004 
ESDA^ 

S.21  17  51.8 
^  14. 

6.758 

23 

19  16  34.15 
THl 

9.5446 

JRSDi! 

S.23    3  15.9 
LY  16. 

1.481 

0 

17  17    1.34 

9J600 

a21  23  33.1 

&J18 

0 

19  19    a77 

9.5498 

S.23    1  42JS 

1433 

1 

17  19  31.66 

9.5067 

21  29    6.0 

5.478 

1 

19  21  39.29 

9.540O 

22  59  59.9 

1.785 

2 

17  22    2.16 

9.5007 

21  34  30.5 

5.337 

2 

19  24  11.69 

9.5300 

22  58    8.2 

1.997 

3 

17  24  32.84 

9.5196 

21  39  46.6 

5.105 

3 

19  26  43i)7 

9.5360 

22  56    7.5 

90)68 

4 

17  27   ae9 

9.5155 

21  44  54.2 

5U)63 

4 

19  29  laii 

9.5347 

22  53  57.7 

9.938 

5 

17  29  3471 

9.5183 

21  49  53.3 

4.910 

5 

19  31  48.13 

9.5393 

22  51  38.9 

9U288 

6 

17  32    5.89 

9.51910 

21  54  4a8 

4.767 

6 

19  34  20.00 

9J899 

22  49  11.1 

9.537 

7 

17  34  3733 

9.50)6 

21  59  25.6 

4.699 

7 

19  36  51.73 

9.5974 

22  46  34.4 

9.686 

8 

17  37    8.72 

9.5909 

22    3  58.7 

4.477 

8 

19  39  23.30 

9.5948 

22  43  48.7 

9.835 

9 

17  30  40.36 

9.5986 

22    8  23.1 

4.331 

9 

19  41  54.71 

9.5398 

22  40  54.1 

94)83 

10 

17  42  12J4 

9jnoo 

22  12  3a6 

4.184 

10 

19  44  25.95 

9J>199 

22  37  50.7 

3.130 

11 

17  44  44i)6 

9,5331 

22  16  45.2 

4.036 

11 

19  46  57.02 

9.5169 

22  34  38.5 

3.976 

12 

17  47  laii 

9.5353 

22  20  42.9 

3.888 

12 

19  49  27.90 

9.5139 

22  31  17.6 

3.499 

13 

17  49  48.29 

9.5374 

22  24  31.7 

3.730 

13 

19  51  58.61 

9.5100 

22  27  48.0 

3.567 

14 

17  52  20.60 

9.5305 

22  28  11.6 

3.590 

14 

19  54  29.12 

9.5068 

22  24    9.6 

3.719 

15 

17  54  53.03 

9.5414 

22  31  42.5 

8.440 

15 

19  56  59.44 

9.5034 

22  20  22.5 

3.855 

16 

17  57  25.57 

9.5439 

22  35    4.3 

3.990 

16 

19  59  29Ji6 

9.5000 

22  16  26.9 

3.998 

17 

17  59  58.22 

9.5449 

22  38  17.1 

3.130 

17 

20    1  59.47 

9.4965 

22  12  22.8 

4.139 

18 

18    2  30.97 

9.5465 

22  41  20.9 

9.988 

18 

20    4  29.16 

9.4930 

22    8  10.2 

4.980 

19 

18    5    3.81 

9.5479 

22  44  15.6 

9.837 

19 

20    6  58.63 

9.4893 

22    3  49.2 

4.419 

20 

18    7  36.r3 

9.5483 

22  47    1.2 

9.685 

20 

20    9  27.87 

9.4655 

21  59  19.9 

4.558 

21 

18  10    9.73 

9.5506 

22  49  37.7 

9.539 

21 

20  11  5a88 

9.4816 

21  54  42.4 

4J96 

22 

18  12  42.81 
18  15  15i)5 
18  17  49.16 

9.5518 

22  52    5.1 

9.378 

22 

20  14  25.66 

9.4777 

21  49  5a6 

4.833 

23 

9.5599 

22  54  23.3 

9.995 

23 

20  16  54.20 

9.4737 

21  45    2.6 

4J)60 

24 

9.5538 

9.22  56  32.3 

2Jni 

24 

20  19  22.50 

9.4606 

S.21  40    04 

6a04 

FEBRUARY,  1871. 


IX. 


liRKKNWk  II  mi\N  TIMIl 

THE  MiM).\  *  BIUHT  AMtNulO.X  A.NU  UMU.NATIO.N 

- 

! 

- 

t»« 

l>H— M 

- 

rUIDAY 

17. 

81  NUAY 

19. 

b   »    • 

k   «    • 

• 

*  li  VI 

• 

W  !-•  Ti.Tii 

a.^n  H 

.  Vl'  40    0  1 

I  .M 

0 

W  IV   IIUI 

ftJIM  ' 

14  1 

ttL^ 

1 

•JU  71   ^'  V. 

•.ib.« 

VI  M  .Vxi 

'.  :m 

1 

w  14  Vim 

ftl'4 

11  II 

ti7 

••*^ 

« 

*JU  *il   1-  V» 

•.«.« 

VI  v«  ai  •• 

m,      4 

V 

w  i4*  ;ft>.;ti 

%mm» 

11     V 

itii 

•KM^ 

a 

'JU  ■«•  4*'«t 

•.««« 

VI  VI     M 

V.*4 

a 

*/i  |f«  4!»  11 

%jmi 

14  lU 

ilu 

Afli 

4 

'ju  #1  1 1  r« 

ft«M 

VI  1"  :ft'» 

:»A,A. 

4 

VI  VI      1  VI 

ft.. Ml 

14  .1* 

11- 

•»«• 

A 

*JU  .11   4i'  /I 

«.««   ■• 

VI    IV  4«  - 

•   M 

1 

W  XI  li  'U 

%.»wm 

14  •*• 

VI  V 

-«..^ 

to 

*JU  .11     t.  «'• 

«*4^ 

Vl     «i  ^to 

&  'Vl 

0 

•/i  -ii  VI. li 

ft.  ■  * 

14  I" 

V   1 

WiJA 

1 

«i .».  :ci  14 

ft  ft* 

VI     1      1  '» 

•  '«4 

7 

W  V;  .LV44 

«      ill. 

14     1* 

tiw 

Aj-a 

» 

«i  .*fe«  :^*«.i 

ft  ftM« 

V»  U  .V.  1 

ft.  •• 

H 

W  ■«*  4ii  It 

ft      *• 

1.1  V7 

'g,m 

a    • 

» 

*JU  41   i.*.! 

ft.«*« 

Vil   4f<   4i'a 

ft  r  t 

!l 

•/i  .11  i.i-. 

ft.     I« 

li  n. 

41* 

,^m 

10 

VU  11  11  II 

%t^' 

vu  ri  '<l4 

».•• 

10 

•/1 .11    •.;•• 

».    «»4 

1 1    l;  14  1 

««ufli 

II 

*m   H.    |*.lla 

•  tt«i 

VII  Vl  Vt- 

fc..ii 

11 

VI  .»»   l«iV» 

«    V^ 

11  11 

!•« 

ft  i«i 

II 

*JU  1^   II  VI 

ft.u^ 

VI*  ■/»  •#  ;• 

•MftU 

11 

Vi   .IF<    >.!*• 

<..«A 

11  II 

L  ■ 

.ft^- 

U 

«>  11     u/. 

iLftaMI 

«/  /i  .»-  (■ 

ft   «4 

II 

*/l  4t»   14  /V 

IL    «^ 

II     1 

IV 

...iM 

II 

*«■  \i  .ft'  ;ii 

%mm 

vu  i;  rni 

•  •*. 

II 

Yl  II  41  II 

ft.*.* 

IV  VI 

v«; 

•    .«• 

11 

*JU  V.  M-'. 

•JH» 

•*»      H   1/    1 

:  .* 

IV 

/i  41  .v/i.; 

«  »mH 

li  4u 

M». 

•       fc 

h» 

«» ^  1-  ;•« 

■.»M 

'Mt      1   4*  '• 

:    t. 

l«* 

'/I  47    f  a 

%.  *  9 

IV  #• 

€i  i 

■     .» 

lY 

VI     0  €4  II 

•  «V 

!••  Vl  ;i;  : 

:  -• 

17 

w  «■•    ^  --• 

•     •  . 

ri  |i« 

*••- 

..  »4 

M 

VI    .1    '*  i: 

«.•** 

1*1  47  Vi  •• 

.•4 

!-• 

•/i  .VI    l«.  Vl 

«    «  . 

ti     7 

II  • 

.  jm 

!•• 

VI     1  J-  f» 

a./  »• 

l»    f»  i»4 

*  flk' 

r» 

'/I  il  ll"* 

•     • 

II   V. 

Vil 

.•  M 

W 

VI     7  11 «•• 

•  ?  •• 

r»  ri  ii  it 

*      m 

•*» 

'/i   V*    ft     i. 

•         J 

II   44 

f  •- 

..  tm 

II 

VI   |o  1  I  f « 

mjmm 

1*1  -i4  4V  • 

•  t>^ 

VI 

Ti  v;   c  ;  1 

•        .1 

11    Kl 

t: 

.  ^ 

vt 

VI    14   &*>• 

%.mM^ 

1**  17     1  / 

M 

/i 

Vi  li*  41  Ji« 

•     *  « 

II    il 

i^i 

1-  40 

• 

W   II  >*.•! 

•JU«|I 

.t'J    *J     \K» 

:.m 

M 

-XI     1  li  a* 

•..ii«f4   II    lU 

4.4 

U^« 

•HUl  UI»\Y 

IH. 

Uo 

MiAV 

VO 

• 

VI    IT  l-H 

«.■«  n 

V*     1    MV 

•.jij 

•«l     5  V.  .•• 

$m^  m  lo  > 

■'7 

I-J0 

1 

Vt    1*'   t«il 

r>«  • 

%•  VI     -  1 

ft  •■ 

41  1.    1  «i 

»■•  . 

|i>  IP. 

>l  4 

l.^M 

1 

VI   II  •«•  '1 

ft  -Mi 

l«  41   V  7 

•LMM 

H     ••     T  ,'1 

»    M«.| 

Ill   h» 

IV- 

•    4V 

3 

VI    II   •    •*" 

t^*. 

|«    ».  41  •• 

•  m 

il   III  t.'  >• 

•    .rt     • 

l»  Ji 

U  1 

•  ft    «» 

4 

VI   »-  >    II 

t-«.   » 

1-   ^   1-  1 

%.*m 

ii  ti  i;  •'! 

t^         1 

If  II 

X*. 

•       • 

% 

VI  »•    «  •  1 

•  «- 

1*   M  «'  1 

•.  .  ■ 

11    11    il    M 

1 1  a 

If    (■ 

4  ft. 

« 

« 

VI  II  r   r; 

%mm 

1"   II    II  1 

■  *.* 

II   !•*   iw  1 

i  i* 

••   4* 

!•.•. 

■  •  J^ 

1 

II     Kl    ^  l»* 

»:.«. 

1-     V    I.  . 

«  •■ 

11   1*   /'   .■* 

9.jm,m 

••    ft. 

^.1 

•ft  »• 

• 

VI  r.  V  !•• 

a  MMft 

i;  VI  iP  • 

•    iM 

il    M>    t.  l« 

1  •.j« 

•»  14 

14  •■ 

>.^ 

•» 

VI    l»  1  ■•  I* 

ft-'. 

i:  41  Vl  V 

•  m»- 

.M    /i     •       * 

».<  «• 

'•   li 

!•: 

•  ■  JH 

IV 

VI    ^*    li  -1 

%m  • 

i;  !'•  V  « 

•  •    • 

/I    il     1      •! 

»  ■.«. 

••     I. 

4iV 

1.  ^ 

II 

VI    II   -•!   II 

»Htt» 

i;  #.  v/  t 

•    m 

Il  *.  l;*4 

»  *m^ 

-   !• 

4..4 

•  •  MM 

11 

VI  4%    -•*• 

ft  *«^ 

i;  i:  4.- 

•     r 

1.    >-    4.  4* 

•  '    l> 

■    ». 

*^». 

.fc*.« 

ti 

VI  i;  i.-i 

ftv  • 

17     -  1-  i 

1  »m 

.'.    ft     1     -•. 

•yfc.    • 

•    il 

4.: 

rtj-B 

M 

VI    t«   II  l« 

ftV   'A 

1*.  V*     •*  4 

•  • 

£'     -S   1     •• 

•  • 

•  li 

fti   • 

,4^ 

11 

VI    M    >  .  f 

•  t   * 

It.  !•  44  1 

i  m.      I« 

11    .1   -.    *• 

1  i  •* 

• 

i    1 

.1  «• 

K 

II  VI  1 1 :  • 

•  »•• 

••  I-'  li- 

1   ..      1*. 

f.    •      •     .1 

hi     • 

7   4* 

^  • 

•  ±     « 

17 

II    !*.    ft    4« 

&v    « 

ft*.  ■    i"  1 

ft    «l    1 

.:.•*•«    • 

brii 

;  ft. 

•  • 

ift.  • 

!• 

II  :^  4.*i 

»k    • 

I-.  p    ■**■  • 

^14*1 

•   *       9 

7   il 

1.  • 

.fc  «. 

!• 

«    1    •  •• 

»•• 

1-    II   1 :  4 

Ji  i;   .     * 

ft  1     •«■ 

7   li 

1  ■• 

11 

fi    1  1 .  •! 
ri    1  *■  •• 

*»-■' 
a  *■ 

1        1    .•;  1 
1 .  '•!    /-    • 

ft  h    1  ii 

»J     'I 

ft.    • 
I.  1 

1    1 

• 

^J^ 

ff 

ri   7  1    *i 

» •   • 

1  .  41    .'    > 

•  1    If; 

f.  «•   ^  •• 

■    •     •* 

•     .  • 

,    * 

ftjft 

«l 

»i    ■•  '.  •.< 

«  •. 

1  .    :i    J 

.«   «.     :. 

:     *    ••    • 

■*  ■• 

•.   •'  t 

*  • 

.1.  A.      • 

M 

fi  II  11  •« 

%mmn 

l«   /I    14  1 

.•   ■  1  #4 

:*    .;    ••  •• 

Mb 

«    ..  • 

'•  1 

i*.** 

X. 


FEBRUARY,  1871. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 

H<rar. 

RJffbt  AiceniloiL 

Die 
for  1  m. 

OMlinstioD. 

Dlff. 

forlm. 

Hour. 

Bight  AioMiUm. 

Did: 

forlm. 

DUt 

for  I  m. 

TUi 

ESDA^ 

^  21. 

THURSDAY  23. 

b     m     » 

8 

O          t           II 

H 

h     m      M 

■ 

O         #         // 

0 

23  52  58.48 

1.M55 

S.  6  10  50.1 

19.981 

0 

1  25  42.98 

1.8913 

N.  3  39  4a8 

194)00 

1 

23  54  58.10 

1.9990 

5  58  32.8 

19.996 

1 

1  27  3a42 

1.8805 

3  51  4a] 

11.975 

2 

23  56  57.51 

]J)885 

5  46  14.5 

19.310 

2 

1  29  29.81 

1.8898 

4    3  40.8 

114)49 

3 

23  58  56.71 

1.9851 

5  33  55.4 

19.393 

3 

1  31  23.17 

ijm 

4  15  37.0 

114)99 

4 

0    0  55.71 

1.9617 

5  21  35.^ 

19Jn5 

4 

1  33  16.50 

1.8886 

4  27  31.6 

11.805 

5 

0    2  54.51 

10)784 

5    9  15.1 

19JI47 

5 

1  35    9.80 

ia»81 

4  39  24.5 

11.867 

6 

0  4  5aii 

1.973ft 

4  56  5a9 

19.X7 

6 

1  37    3.07 

1.887e 

4  51  15.7 

11.838 

7 

0    6  51JS1 

1.979^ 

4  44  32.2 

19.367 

7 

1  38  56.32 

1.8879 

5    3    5.2 

11.808 

8 

0    8  49.72 

1.9688 

4  32    9i) 

19.375 

8 

1  40  49J54 

1.8868 

5  14  5241 

11.778 

9 

0  10  47.75 

1.9657 

4  19  472 

19.389 

9 

1  42  42.74 

1.8865 

5  26  38.8 

11.747 

10 

0  12  45.61 

1.9697 

4    7  24.0 

19.388 

10 

1  44  35.92 

1.8863 

5  38  22.8 

11.716 

11 

0  14  4a29 

1^597 

3  55    0.5 

19.394 

11 

1  46  29.09 

1.8861 

5  50    4i) 

11.684 

12 

0  16  40.79 

1.9568 

3  42  3a7 

19.398 

12 

1  48  22.25 

1.8600 

6    1  45.0 

11.659 

13 

0  18  38.12 

1.9540 

3  30  12.7 

19.409 

13 

1  50  15.40 

1.88Q0 

6  13  23.1 

11.619 

14 

0  20  35.28 

1.9519 

3  17  48.4 

19.405 

14 

1  52    8.55 

1.8869 

6  24  59.2 

11.585 

15 

022  32.27 

1.9485 

'3    5  24.0 

19.407 

15 

1  54    1.70 

1.8859 

636  33i2 

11.550 

16 

0  24  29.10 

1.9458 

2  52  59.5 

19.408 

16 

1  55  54.86 

1.8860 

6  48    5.2 

11.515 

17 

0  26  25.77 

iMaa 

2  40  35.0 

19.408 

17 

1  57  48.02 

1.8661 

6  59  35.1 

11.479 

18 

028  22J28 

1.9407 

2  28  10.5 

19.408 

18 

1  59  41.19 

1.8863 

7  11    2.8 

11.443 

19 

0  30  18.63 

1.938B 

2  15  46.1 

19.406 

19 

2    1  34.37 

1.8865 

7  22  28.3 

11.406 

20 

0  32  14.83 

1.9358 

2    3  21.8 

19.404 

20 

2    3  27.57 

1.8868 

7  33  51.5 

11.368 

21 

0  34  10.89 

1JQ34 

1  50  57.7 

19.401 

21 

2    5  20.79 

1.8879 

7  45  12.5 

11.399 

22 

0  36    6.8S 

1JI310 

1  38  3a8 

19.396 

22 

2    7  14.03 

1.8876 

7  56  31.1 

11J»0 

23 

038    2^ 
WED 

1J«87 

NESD 

S.  1  26  10.1 
AY  22. 

19.391 

23 

2    9    7.3C^ 

1.8881 

aiDAY 

N.  8    7  47.3 
24. 

11.951 

0 

0  39  58.28 

1.9865 

S.   1  13  46.7 

19.385 

0 

2  11    0.60 

1.8887 

N.  8  19    1.2 

11.910 

1 

0  41  53.80 

1.9944 

1    1  23.8 

19.378 

1 

2  12  53.93 

1.8893 

8  30  12.7 

11.109 

2 

0  43  49.19 

1.9993 

0  49    1.4 

19.370 

2 

2  14  47.29 

1.8899 

8  41  21.6 

11.197 

3 

0  45  44.46 

li)903 

0  36  39.4 

19.309 

3 

2  16  40.69 

1.8906 

8  52  28.0 

114)85 

4 

0  47  39.61 

14)183 

0  24  18.0 

19.359 

4 

2  18  34.14 

1.8913 

9    3  31.8 

11.049 

5 

0  49  34.65 

1.9164 

S.  0  11  57.2 

19J49 

5 

2  20  27.63 

1.8090 

9  14  33.0 

10.999 

6 

0  51  29.58 

1.9145 

N.  0   0  2ao 

19.330 

6 

2  22  21.17 

1.8098 

9  25  31.6 

10.955 

7 

0  53  24.40 

1.9197 

0  12  42.5 

19.318 

7 

2  24  14.76 

1.8996 

9  36  27.5 

10.910 

8 

0  55  19.11 

1.9110 

0  25    1.2 

19.305 

8 

2  26    8.41 

1.8945 

9  47  20.7 

10.865 

9 

0  57  13.72 

1.9094 

0  37  19.1 

19.999 

9 

2  28    2.11 

1.8955 

9  58  11.2 

10.819 

10 

0  59    8.23 

IM7B 

049  36.2 

19.978 

10 

2  29  55.87 

1.8965 

10    8  59.0 

10.773 

11 

1    1    2.65 

1.9063 

1     1  52.5 

19.964 

11 

2  31  49.69 

1.8976 

10  19  44.0 

10.796 

12 

1    256.98 

1.9047 

1  14    7.9 

19.948 

12 

2  33  4a57 

1.8987 

10  30  26.2 

10.679 

13 

1    4  51.22 

1.9039 

1  26  22.3 

19.931 

13 

2  35  37.51 

1.8999 

10  41    5.5 

10.631 

14 

1    6  45^17 

1.9018 

1  38  35.7 

19.913 

14 

2  37  31.52 

1.9011 

10  51  41.9 

10.589 

15 

1    8  39.43 

1.9005 

1  50  47.9 

13.195 

15 

2  39  25.61 

1.9094 

11    2  15.3 

10.539 

16 

1  10  33.41 

1.8999 

2    2  59.1 

19.176 

16 

2  41  19.78 

1.9037 

11  12  45.7 

10.481 

17 

1  12  27.32 

1.8980 

2  15    9.1 

19.157 

17 

2  43  14.04 

1.C050 

11  23  13.0 

10.430 

18 

1  14  21.16 

1.8969 

2  27  18.0 

19.137 

18 

2  45    8.39 

1.C064 

11  33  37.2 

10.378 

19 

1  16  14.94 

1.8958 

2  39  25.6 

19.116 

19 

2  47    2.82 

14)076 

11  43  5a3 

10.326 

20 

1  18    a66 

1.8948 

2  51  SIJ^ 

12.094 

20 

2  48  57.34 

1.9093 

n  54  16.3 

10.974 

21 

1  20    2.32 

1.893d 

3    3  36.9 

12.071 

21 

2  50  51.95 

1.9100 

12    4  31.2 

10.391 

22 

1  21  55.93 

1.8989 

3  15  40.6 

12.048 

22 

2  52  46.65 

1.9135 

12  14  42i) 

10.167 

23 

1  23  49.48 

1.8991 

3  27  42.9 

12.024 

23 

2  54  41.45 

14)141 

12  24  51.4 

io.ii:< 

24 

1  25  42.98 

1.8913 

N.  3  39  43.8 

12.000 

24 

256  36.35 

14)158 

N.12  34  56.7 

104)58 

80 


FGBRUART,  1871. 


GREENWICH  MEAN  TIME. 

THE  BIOON8  RIGHT  ASCENSION  AND  DECUNATION. 

How; 

Die 
for  1  m. 

DoelliMtloa. 

DUt 

forlm. 

Boar 

Right  Afleeniloii. 

Diir. 

forlm. 

Diff. 
forlm. 

SATURDAY  26. 

MONDAY  27. 

h    m     ■ 

f 

N.12  34  5a7 

n 

b     m     f 

1      ■ 

O         t            H 

0 

2  56  36.35 

lMi8 

10.058 

0 

4  31  12.581    94080 

N.19  23  16.9 

6^794 

1 

2  58  31.35 

1J)175 

12  44  58.6 

lOMO 

1 

4  33  14.95 

94M11 

19  29  57.8 

6J40 

2 

3    0  26.45 

1.9183 

12  54  57.1 

\     04M6 

2 

4  35  17.51 

9.0443 

19  36  33.7 

6.555 

3 

3    2  21.65 

ijnu 

13    4  52.3 

*     9.880 

3 

4  tX7  20J26 

94)475 

19  43    4.5 

6.470 

4 

3    4  16.96 

ijuas 

13  14  44.1 

9.839 

4 

4  39  23.20 

94)507 

19  49  30.1 

6.984 

5 

3    6  12.39 

1.9948 

13  24  32.4 

1     9.775 

5 

4  41  26.33 

94)539 

19  55  50.5 

6J897 

6 

3    8    7i>3 

1.9907 

13  34  17.1 

1     9.717 

6 

4  43  29.65 

94)571 

20    2    5.8 

6.910 

7 

3  10    3.59 

14MW7 

]3  43  5a5 

9.658 

7 

4  45  33.17 

84)603 

20    8  15.7 

6.199 

8 

3  11  59.37 

1J907 

13  53  36.2 

9.596 

8 

4  47  36.88 

20  14  20.4 

64133 

9 

3  13  55J27 

1.9397 

14    3  10.3 

9.538 

9 

4  49  40.79 

84)667 

20  20  19.8 

6.944 

10 

3  15  51J29 

1.9948 

14  12  40.8 

9.477 

10 

4  51  44.89 

84)700 

20  26  13.8 

5.6&4 

11 

3  17  47.44 

1J309 

14  22    7.6 

9.415 

11 

4  53  49.19 

847739 

2032    2.3 

5.763 

13 

3  19  4a72 

1.9391 

14  31  30.7 

9.353 

12 

4  55  53.68 

84)765 

20  37  45.3 

5.679 

13 

3  21  40.13 

1.9413 

14  40  50.0 

9.991 

13 

4  57  58.36 

8.0797 

20  43  22i) 

5.581 

14 

3  23  3a67 

1JH35 

14  50    5.6 

9J298 

14 

5    0    3.24 

84)830 

20  48  55.0 

5.489 

15 

3  25  33.34 

1.9458 

14  59  17.4 

9.165 

15 

5    2    8.31 

84)889 

20  54  21.6 

SJ07 

16 

3  27  30.15 

1JM81 

15    8  25.4 

9.101 

16 

5    4  13.58 

8.pe05 

20  59  42.6 

5.309 

17 

3  29  37.10 

1.950& 

15  17  29.5 

94K» 

17 

5    6  19.04 

94)997 

21    4  57i> 

5.909 

18 

3  31  34.19 

1.9699 

15  26  29.8 

8.971 

18 

5    8  24.70 

9.0900 

21  10    7.7 

6.114 

19 

3  33  31.43 

1.9503 

15  35  26.0 

84)05 

19 

5  10  30.55 

84)999 

21  15  11.6 

5.018 

ao 

3  35  28.83 

1.9578 

15  44  18.3 

8.838 

20 

5  12  36.60 

9.1085 

21  20    9.9 

44«9{ 

21 

3  37  26;)8 

1J603 

15  53    6.5 

8.770 

21 

5  14  42.85 

9.1057 

21  25    2.5 

4.896 

22 

3  39  24.08 

14M» 

16    1  50.7 

8.708 

22 

5  16  49.29 

9.1089 

21  29  49.3 

4.799 

23 

3  41  21i)3 

SU 

1J663 

NDAY 

N.16  10  30.8 
26. 

&633 

23 

5  18  55^ 
TV 

8.1191 

ESDA 

N.21  34  30.2 
Y  28. 

4.639 

0 

3  43    9.94 

1.9679 

N.16  19    6.7 

8.664 

0 

5  21    2.74 

8.1153 

Sm  39    5.2 

4.584 

1 

3  45    8.11 

1.9705 

16  27  38.5 

8.494 

1 

5  23    9.76 

8.1185 

21  43  34.3 

4.435  ' 

2 

3  47    643 

1.9738 

16  36   ai 

8.494 

2 

5  25  IGm 

8.1817 

21  47  57.5 

4J36 ; 

3 

3  49    4JdO 

1.9759 

16  44  29.4 

8.353 

3 

5  27  24.37 

8.1949 

21  52  14.7 

4.936  > 

4 

3  51    3.53 

1.9787 

16  52  48.5 

8.989 

4 

5  29  31.96 

8.1980 

21  56  25i) 

4.136  ' 

5 

353    2.33 

1.9614 

17    1    3.3 

&910 

5 

5  31  39.74 

9.1319 

22    0  3U 

44B5  ; 

6 

3  55    1.29 

1.9848 

17  9  las 

8.137 

6 

5  33  47.71 

9.1343 

22    4  30.3 

3J84  , 

7 

3  57    0.41 

1.9670 

17  17  19i) 

84)64 

7 

5  35  55.86 

9.1374 

22    8  23.2 

3409 

8 

3  58  59.70 

1.9696 

17  25  21.6 

7.990 

8 

5  38    4.20 

9.1405 

22  12  10.1 

3.799  1 

9 

4    0  59.17 

1.9996 

17  33  18.8 

7.915 

9 

5  40  12.72 

9.1436 

22  15  50i^ 

3.095  1 

10 

4    2  58.81 

1J955 

17  41  11.4 

7.839 

10 

5  42  21.43 

9.1467 

22  19  25.3 

3J8I 

11 

4    4  58.63 

1.6961 

17  48  59.5 

7.783 

11 

5  44  30.32 

9.1498 

22  22  5a5 

3.417  1 

12 

4    6  58.62 

941013 

17  56  4aO 

7.687 

12 

5  46  39.40 

9.1598 

22  26  15.4 

3.319  ! 

13 

4    8  58.79 

9.0049 

18    4  21.9 

7.610 

13 

5  48  48.66 

9.1558 

22  29  31.0 

3.907 

14 

4  ]0  59.13 

8.0079 

18  11  56.2 

7.533 

14 

5  50  58.10 

8.1586 

22  32  40.3 

3.101  ' 

15 

4  12  59.65 

9.0109 

18  19  25.9 

7.455 

15 

5  53    7.72 

3.1618 

22  35  4:3,2 

9J05 

16 

4  15    0.35 

9.0139 

18  26  50.9 

7.376 

16 

5  55  17.52 

8.1647 

22  38  3:).7 

9.888 

17 

4  17    1.23 

9.0109 

18  34  11.2 

7.897 

17 

5  57  27.49 

9.1676 

22  41  29.8 

9.780 

18 

4  19    2.30 

9.0190 

18  41  26.7 

7.917 

18 

5  59  37.64 

9.1705 

22  44  ia5 

9.679  1 

19 

4  21    3.55 

9.0994 

18  48  37.3 

7.137 

19 

6    1  47M 

9.1734 

22  46  50.5 

9.563 

20 

4  23    4.98 

9an55 

18  55  4ai 

7.056 

20 

6    3  5a45 

9.1789 

22  49  21.1 

9.454 

21 

4  25    a60 

9.0986 

19    2  44.0 

6.974 

21 

6    6    9.11 

9.1790 

22  51  45.2 

9.345 

22 

4  27    8.41 

941317 

19    9  39i) 

6.891 

22 

6    8  19.93 

9.1818 

22  54    2.7 

9J335 

23 

4  29  10.40 

94048 

19  16  30i) 

6.808 

23 

6  10  3a92 

9.1845 

22  56  lao 

9.195 

24 

4  31  12.58 

941380 

N.19  23  16.0 

6.794 

24 

6  12  4^07 

9.1879 

N.22  58  17.8 

94)14 

.XII. 


F£BRUART,  18T1. 


81 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  A0CEN8ION  AND  DECLINATION. 


PHASES  OF  THE  MOON. 


O  Full  Moon,       5  3  2.0 

<C  Last  Quarter, 12  3  0.4 

#  New  Moon, 19  1  49.0 

»  First  Quarter, 26  22  38.3 

d  h 

<C  Perigee, 13  7.1 

<C  Apogee, 26  9.2 


3d 


FEBRUARY,  1871. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

star*!  Name 

P.L. 

P.L. 

P.L. 

P.L. 

ll 

and 

Noon. 

of 

nib. 

of 

Vfb. 

of 

IXh. 

of 

^ 

Podtton. 

Difll 

Diff. 

Dwr. 

DUt. 

1 

Suif 

W. 

132  53  26 

3363 

134  16  25 

3353 

135  39  35 

3345 

137    2  55 

3339 

aPegasi 

W. 

93  42  21 

3380 

95    5    0 

3379 

96  27  48 

3366 

97  50  43 

3360 

a  Anetis 

W. 

50  20  24 

3914 

51  46  16 

3195 

53  12  31 

3178 

5439    6 

3160 

Aldebaran 

W. 

17  37  28 

3093 

19    7  13 

3006 

20  37  18 

9991 

22    7  42 

7am 

Pollux 

E. 

27  25  51 

3076 

25  57  12 

3080 

24  28  38 

3086 

23    0  11 

3003 

Regulus 

E. 

62  54  47 

9989 

61  24  12 

9973 

59  53  26 

9965 

58  22  29 

9966 

Mars 

E. 

102  43    0 

3007 

101  12  56 

9997 

99  42  40 

9988 

98  12  12 

9977 

Spica 

E. 

116  48  55 

3015 

115  19    1 

3004 

113  48  53 

9994 

113  18  33 

9985 

2 

a  Pe^si 

W. 

104  47    0 

3333 

106  10  33 

3331 

107  34    9 

3396 

108  57  50 

3395 

a  Anetis 

W. 

61  57  14 

3077 

63  25  52 

3009 

64  54  48 

3047 

66  24    3 

3039 

Aldebaran 

W. 

29  43  51 

9913 

31  15  53 

9901 

32  48  10 

9800 

34  20  42 

9876 

Jupiter 

W. 

20  47  51 

9800 

22  20  11 

9887 

23  52  46 

9876 

25  25  35 

9863 

Regulus 

E. 

50  44  49 

9908 

49  12  40 

9896 

47  40  18 

9888 

46    7  44 

9877 

Mars 

E. 

90  36  35 

9094 

89    4  47 

9919 

87  32  44 

9001 

86    0  27 

9691 

Spica 

E. 

104  43  37 

9031 

103  11  57 

9919 

101  40    2 

9908 

100    7  53 

9897 

3 

a  Anetis 

W. 

73  54  51 

9959 

75  25  55 

9947 

76  57  14 

9939 

78  28  52 

9990 

. 

Aldebaran 

W. 

42    7  21 

9616 

43  41  28 

9803 

45  15  52 

9799 

46  50  30 

9789 

Jupiter 

W. 

33  13  38 

9605 

34  48    0 

9799 

36  22  39 

9789 

37  57  31 

9780 

Regulus 

E. 

38  21  34 

9896 

36  47  40 

9818 

35  13  35 

9807 

33  39  16 

9798 

Mars 

E. 

78  15  20 

9831 

76  41  32 

9819 

75    7  29 

9808 

73  33  11 

9795 

Spica 

E. 

92  23  32 

9839 

90  49  55 

9898 

89  16    3 

9818 

87  41  58 

9805 

4 

a  Arietb 

W. 

86  11    7 

9856 

87  44  22 

9845 

89  17  52 

9834 

90  51  36 

9891 

iUdebaran 

W. 

54  47  35 

9790 

56  23  48 

9708 

58    0  17 

9696 

5937    0 

9686 

Jupiter 

W. 

45  55  50 

9710 

47  32  16 

9698 

49    8  58 

9688 

50  45  54 

9676 

Regulus 

E. 

25  44  47 

9757 

24    9  23 

9759 

22  33  52 

9747 

20  58  14 

9746 

Mars 

E. 

65  37  38 

9735 

64    1  44 

9799 

62  25  33 

9711 

6049    8 

9699 

Spica 

E. 

79  47  40 

9746 

78  12    4 

9737 

76  36  13 

9797 

75    0    9 

9715 

5 

a  Arietis 

W. 

96  43  53 

9770 

100  19    0 

9761 

101  54  19 

9753 

103  29  49 

9745 

Aldebaran 

W. 

67  44  28 

9699 

69  22  43 

9618 

71     1  13 

9608 

72  39  57 

9508 

Jupiter 
PoUux 

W. 

58  54  23 

9891 

60  32  49 

9610 

62  11  30 

9600 

63  50  25 

9590 

W. 

24    1  21 

9744 

2537    3 

9790 

27  13  16 

9608 

28  49  58 

9678 

Mars 

E. 

5243    5 

9641 

51    5    6 

9630 

49  26  52 

9691 

47  48  25 

9600 

Spica 

E. 

66  56  11 

9063 

65  18  42 

9655 

63  41    1 

9645 

62    3    7 

9635 

Aiitares 

E. 

112  50    8 

9665 

111  12  41 

9659 

109  34  57 

9649 

107  56  59 

9631 

6 

Aldebaran 

W. 

80  57    7 

9546 

82  37  14 

9538 

84  17  34 

.9530 

85  58    5 

9590 

Jupiter 
Pollux 

W. 

72    827 

9540 

73  48  44 

9539 

75  29  13 

9593 

77    954 

9514 

W. 

36  59  35 

9598 

38  38  33 

9565 

40  17  49 

9579 

41  57  22 

1B61 

Mars 

E. 

39  32  29 

9558 

37  52  36 

9548 

36  12  30 

9540 

34  32  13 

9530 

Spivi 

E. 

53  50  40 

9595 

52  11  38 

9588 

50  32  27 

9583 

48  53    8 

9576 

Antares 

E. 

99  43  26 

9578 

98    4    1 

9560 

96  24  23 

9560 

94  44  33 

9551 

7 

Aldebaran 

W. 

94  23  49 

9479 

96    532 

9471 

97  47  26 

9464 

99  29  30 

9456 

Jupiter 
Pollux 

W. 

85  36  22 

9479 

87  18  14 

9465 

89    0  17 

9458 

90  42  29 

9450 

W. 

50  19    1 

9509 

52    0    4 

9499 

53  41  19 

9489 

55  22  47 

9489 

Regulus 

W. 

14  31    3 

9587 

16  10  16 

9558 

17  50    9 

9535 

19  30  34 

9517 

Mars 

E. 

26    7  46 

9401 

24  26  20 

9485 

22  44  45 

9479 

21    3    2 

9473 

Spica 

E. 

40  34  43 

9SA6 

38  54  47 

9555 

37  14  50 

9555 

35  34  53 

9555 

Antares 

E. 

86  22  18 

9506 

84  41  16 

9501 

83    0    4 

9494 

81  18  42 

9487 

Saturn 

E. 

113  59  18 

9505 

112  18  12 

9497 

110  36  54 

9489 

108  55  26 

9489 

] 


f 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

h 

Star'iNAiiM 

p.  li. 

p.  L. 

p.  L. 

p.  L. 

og 

and 

Midni^t 

of 

XVfc. 

of 

XVfflh. 

of 

XKJ^ 

of 

^ 

PCMiUOA. 

DIff. 

DIff. 

Diff. 

Diff. 

1 

Sun 

W. 

138  26  25 

3325 

139  50    8 

3317 

141  14    i 

3306 

142  38'    7 

39K 

a  Pe^i 

W. 

99  13  45 

3363 

100  36  55 

3348 

102    0  11 

3343 

103  23  33 

3338 

a  Anetia 

W. 

56    6    3 

3143 

57  33  21 

3196 

59    059 

3110 

60  28  57 

3094 

Aldebaran 

W. 

23  38  23 

9964 

25    9  21 

9869 

26  40  34 

9938 

28  12    5 

9996 

PoUux 

E. 

21  31  53 

3106 

20    3  50 

3199 

18  36    7 

3147 

17    8  54 

3180 

Regulus 

E. 

56  51  21 

8M6 

55  20    1 

9937 

53  48  29 

9997 

52  16  45 

9918 

Mm 

£. 

96  41  31 

S987 

95  10  37 

9967 

93  39  30 

9946 

92    8    9 

9935 

Spica 

£. 

110  48    1 

9973 

109  17  15 

9963 

107  46  16 

9959 

106  15    3 

9949 

2 

aPcgasi 

W. 

110  21  33 

3393 

Ul  45  18 

3399 

113    9    4 

3399 

114  32  50 

3393 

aAmlis 

W. 

67  53  36 

3017 

69  23  28 

3003 

70  53  37 

9986 

72  24    5 

9973 

Aldebaran 

W. 

35  53  31 

9816 

37  26  35 

9859 

38  59  55 

9841 

40  33  30 

9898 

Jupiter 

W. 

26  58  41 

9861 

28  32    3 

9840 

30    539 

9898 

31  39  30 

9815 

Regulus 

E, 

44  34  56 

98C7 

43    1  55 

9867 

41  28  41 

9847 

39  55  14 

9837 

Mars 

E. 

84  27  57 

9878 

82  55  10 

9866 

81  22    8 

9855 

79  48  52 

9843 

Spica 

E. 

98  35  30 

9886 

97    258 

9674 

9530    1 

9869 

93  56  54 

9851 

3 

a  Arietis 

W. 

80    046 

9906 

81  32  57 

9603 

83    5  25 

9881 

84  38    8 

9809 

Aldebaran 

W. 

48  25  22 

9768 

50    0  32 

97S6 

51  35  58 

9746 

53  11  38 

9739 

Jupiter 

W. 

39  32  40 

975« 

41    8    5 

9746 

42  43  45 

9736 

44  19  39 

9799 

Regulus 

E. 

32    4  45 

9788 

3030    1 

9779 

28  55    7 

9779 

27  20    2 

9764 

Mars 

E. 

71  58  36 

9789 

70  23  45 

9770 

68  48  38 

9759 

67  13  16 

9747 

Spica 

E. 

86    736 

9793 

84  32  59 

9789 

82  58    8 

9ni 

81  23    2 

9759 

4 

a  Arietis 

W. 

92  25  36 

9811 

93  59  50 

9800 

95  34  18 

9790 

97    8  59 

9780 

Aldebaran 

W. 

61  13  59 

9074 

62  51  14 

9063 

64  28  44 

9659 

66    628 

9640 

Jupiter 

W. 

52  23    6 

9686 

54    0  33 

9664 

55  38  15 

9643 

57  16  11 

9639 

Regulus 

E. 

19  22  35 

9746 

17  46  55 

9750 

16  11  21 

9758 

14  35  58 

9776 

Mars 

E. 

50  12  27 

9687 

57  35  29 

9676 

55  58  17 

9664 

54  20  49 

96S9 

Spica 

E. 

73  23  49 

97D4 

71  47  15 

9604 

70  10  27 

9684 

68  33  26 

9674 

5 

a  Arietis 

W. 

105    5  29 

9736 

106  41  22 

9799 

108  17  24 

97S9 

109  53  34 

9715 

Aldebaran 

W. 

74  18  55 

9588 

75  58    7 

9577 

77  37  34 

9568 

79  17  13 

9557 

Jupiter 
Pollux 

w. 

65  29  34 

9680 

67    8  57 

9560 

68  48  34 

9561 

70  28  23 

9560 

w. 

3027    8 

9000 

32    4  42 

9643 

33  42  39 

9097 

35  2Q57 

9019 

Mars 

E. 

46    942 

9606 

44  30  44 

9588 

43  51  32 

9579 

41  12    8 

9566 

Spica 

E. 

6025    0 

9097 

58  46  42 

9018 

57    8  12 

9610 

55  29  31 

9603 

Ajitares 

E. 

106  18  46 

9610 

104  40  17 

9600 

103    1  34 

9599 

101  22  37 

9588 

6 

Aldebaran 

W. 

87  38  50 

9611 

89  19  48 

9503 

91    0  57 

9495 

92  42  17 

9487 

Jupiter 
Pollux 

W. 

78  50  48 

9604 

80  31  55 

9497 

82  13  13 

9488 

83  54  43 

9489 

W. 

43  37  11 

9648 

45  17  17 

9538 

46  57  37 

9597 

48  38  13 

9518 

Mars 

E. 

32  51  42 

9639 

31  11    0 

9613 

2930    5 

9507 

27  49    1 

9499 

Spica 

E. 

47  13  40 

9670 

45  34    4 

9666 

43  54  22 

9569 

42  14  35 

9550 

Antarea 

E. 

93    430 

9641 

91  24  14 

9533 

89  43  47 

9596 

88    3    9 

9516 

7 

Aldebaran 

W. 

101  11  45 

9450 

102  54    9 

9449 

104  36  44 

9436 

106  19  28 

9431 

Jupiter 
Pollux 

W. 

92  24  52 

9443 

94    7  25 

9437 

95  50    7 

9431 

97  32  58 

9494 

W. 

57    4  26 

9479 

58  46  18 

9465 

60  28  21 

9458 

62  10  33 

9450 

Regulus 

W. 

21  11  24 

9499 

22  52  38 

9486 

24  34  11 

9473 

26  16    2 

9461 

Mars 

E. 

19  21  11 

9460 

17  39  14 

9465 

15  57  12 

9465 

14  15  10 

9465 

Spica 

E. 

33  54  56 

9568 

32  15    3 

9561 

30  35  15 

9569 

28  55  38 

9578 

Antares 

E. 

79  37  11 

9480 

77  55  30 

9473 

76  13  39 

9468 

74  31  41 

9469 

Saturn 

E. 

107  13  48 

9475 

105  31  59 

9467 

103  50    0 

9461 

102    7  52 

9456 

5 

34 
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GREENWICH  MEAN  TIME 

LUNAR  DISTANCES 

• 

Z4           star's  Name 
o  a                  and 

Noon. 

p.  L. 

of 

inh. 

P.L. 
of 

VPi. 

P.L. 
of 

DCJi. 

P.L. 
of 

1^  .            PosiUoo. 

Dlff. 

DIff. 

Dlff. 

Dtir. 

8 

Aldebaran 

W. 

108    2  19 

9423 

109  45  21 

2418 

Ill  28  30 

2412 

113  11  48 

9407 

Jupiter 
Pollux 

W. 

99  15  58 

8417 

100  59    8 

2412 

102  42  25 

2406 

104  25  51 

9401 

w. 

63  52  57 

9443 

65  35  31 

2437 

67  18  13 

2429 

69    1    6 

2424 

Repilus 

Spica 

Aiitares 

w. 

27  58  10 

9451 

29  40  32 

2442 

31  23    7 

2433 

33    554 

9495 

E. 

27  16  13 

2591 

25  37    6 

9607 

23  58  21 

2631 

22  20    8 

9600 

E. 

72  49  35 

2456 

71    7  20 

9450 

69  24  57 

2445 

67  42  27 

2441 

Saturn 

E. 

100  25  35 

9449 

98  43  10 

9449 

97    035 

2436 

95  17  52 

9430 

a  AquilflB 

E. 

116  30  42 

3978 

115    6    5 

3249 

113  40  54 

3299 

112  15  11 

3196 

Sun 

E. 

143  21  36 

2769 

141  46  27 

2759 

140  11    5 

9759 

138  35  34 

9746 

9 

Pollux 

W. 

77  37  34 

2396 

79  21  15 

2391 

81    5    3 

9387 

82  48  57 

9389 

Regulus 

W. 

41  42  30 

9391 

43  26  17 

2386 

45  10  12 

2380 

46  54  15 

9375 

Antases 

E. 

59    8  29 

9499 

57  25  26 

2419 

55  42  19 

2417 

53  59    9 

9415 

Saturn 

E. 

86  42  19 

9405 

84  58  51 

2400 

83  15  16 

2395 

81  31  34 

2391 

a  AquilsB 

E. 

104  59  40 

3096 

103  31  26 

3081 

102  .1  53 

3067 

100  34    3 

3054 

Sun 

E. 

130  35  51 

2714 

128  59  30 

2710 

127  23    3 

27»l 

125  46  28 

9696 

10 

Pollux 

W. 

91  29  59 

2369 

93  14  29 

2359 

94  59    2 

2356 

96  43  40 

2353 

Regulus 

W. 

55  36  13 

2353 

57  20  55 

2350 

59    5  42 

2346 

60  50  35 

9319 

Mars 

W. 

15  26    9 

2363 

17  10  37 

2354 

18  55  18 

2347 

20  40    9 

2340 

Antares 

E. 

45  22  51 

2419 

43  39  34 

2414 

41  56  19 

9417 

40  13    8 

9419 

Saturn 

E. 

72  51  38 

9371 

71    7  21 

2368 

69  23    1 

67  38  36 

2309, 

a  Aquiloe 

E. 

93    6  42 

3014 

91  36  46 

3009 

90    6  45 

3005 

88  36  39 

3004 

Sun 

E. 

117  41  59 

9677 

116    4  48 

2673 

114  27  32 

2669 

112  50  10 

2066  1 

11 

Regulus 

W. 

69  36  12 

2327 

71  21  32 

2324 

73    6  57 

2329 

74  52  25 

2319' 

Mars 

W. 

29  26  28 

2317 

31  12    3 

2313 

32  57  44 

2309 

34  43  30 

2307  1 

Spica 
Antares 

W. 

16  53  41 

2708 

18  30  10 

2640 

20    8  11 

9568 

21  47  23 

2546  ' 

E. 

31  38  42 

2453 

29  56  22 

2465 

28  14  20 

9483 

26  32  41 

2500  1 

Saturn 

E. 

58  55  23 

9347 

57  10  32 

2345 

55  25  38 

2349 

53  40  40 

9339  ' 

a  AquilcB 

Sun 

E. 

81    6    2 

3011 

79  36    3 

3017 

78    6  11 

3094 

76  36  28 

3039  j 

E. 

104  42  16 

9650 

103    4  29 

9647 

101  26  38 

9644 

99  48  43 

^ 

12 

Regulus 
Mars 

W. 

83  40  36 

2309 

85  26  22 

2307 

87  12  11 

2305 

88  58    3     9304  ' 

W. 

43  33  27 

2999 

45  19  38 

2289 

47    5  53 

2987 

48  52  12     9985  1 

Spica 
Saturn 

W. 

30  14  39 

9498 

31  57  34 

2415 

33  40  48 

2403 

35  24  18     2393  1 

E. 

44  55    3 

2330 

43    9  47 

2328 

41  24  29 

2396 

39  39    8     9396  1 

a  Aquilie 

Sun 

E. 

69  11    3 

3098 

67  42  51 

3117 

66  15    2 

3138 

64  47  38     3161 

E. 

91  38  25 

2639 

90    0  14 

88  22    0 

9698 

86  43  43    9627  1 

1 

13 

Regulus 
Mars 

W. 

97  47  47 

2399 

99  33  48 

2298 

101  19  50 

9998 

103     5  53      2998 

W. 

57  44  26 

2277 

59  30  59 

2275 

61  17  35 

9274 

63     4   13      2273  1 

Spica 
Saturn 

W. 

44    4  57 

2358 

45  49  32 

93M 

47  34  14 

9350 

49   19     0      2346 

E. 

30  51  58 

2390 

29    6  28 

2390 

27  20  57 

9319 

25  35  25 

9319  , 

a  AquiliB 

Sun 

E. 

57  38  46 

3393 

56  15    1 

3366 

54  52    6 

3415 

53  30    6 

3467  1 

E. 

78  31  57 

2629 

76  53  32 

9099 

75  15    7 

9691 

73  36  41 

2691; 

14 

Regulus 
Mars 

W. 

111  56    5 

2299 

113  42    6 

9300 

115  28    6 

9301 

117  14    4 

9309  ' 

W. 

71  57  37 

2970 

73  44  20 

9270 

75  31    3 

2379 

77  17  44 

9271   ' 

Spica 
Aiitares 

W. 

58    4    1 

2335 

59  49    9 

9334 

61  34  IS 

1     2334 

63  19  29 

9333 

W. 

13  33  19 

2937 

15    4  51 

9806 

16  39  11 

i     9709 

18  15  m 

9638 

Sun 

E. 

65  24  31 

2093 

63  46    7 

9694       62     7  44 

9(»6      6029  24 

9627   ' 

15 

Mars 

W. 

86  10  59 

2277 

87  57  33 

9978       89  44     5 

9981      91  30  33 

9983  , 

Spica 

W. 

72    5  21 

9336 

73  50  28 

S338     75  35  35 

9340       77  20  331     9342    1 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

Star's  Name 

p.  L. 

P.  L. 

p.  L 

P  L. 

11 

and 

Midnight 

of 

XVh. 

of 

xvmh^ 

of 

XXIb. 

of 

^^ 

POdtiOD. 

Dili: 

Vlft. 

mtr. 

Dllf. 

8 

Aldebaran 

W. 

111  55  13 

9401 

11^  38  46 

9396 

118  22  26 

9391 

120    6  14 

9386 

Jupiter 
Pollux 

W. 

lOG    9  24 

3396 

107  53    6 

9391 

109  36  54 

9386 

111  20  49 

9380 

w. 

70  44    7 

9417 

72  27  17 

9413 

74  10  33 

9405 

75  54    0 

9401 

Regulufl 

w. 

34  48  53 

9417 

36  32    3 

9410 

38  15  23 

9405 

39  58  51 

9397 

Spica 

E. 

20  42  35 

9700 

19    5  55 

9759 

17  30  24 

9835 

15  56  29 

9994 

Antares 

E. 

65  59  51 

9436 

(W  17    8 

9433 

62  34  20 

9499 

60  51  27 

9496 

Saturn 

E. 

9335    0 

9495 

91  52    1 

9419 

90    8  54 

9415 

88  25  40 

9410 

a  AquilflB 

E. 

110  48  57 

3174 

109  22  17 

3149 

107  55    7 

3131 

106  27  35 

3119 

Sew 

E. 

136  59  55 

9738 

135  24    6 

9rJ3 

133  48  10 

9795 

132  12    4 

9790 

9 

Pollux     . 

W. 

84  32  58 

9376 

86  17    5 

9373 

88    1  18 

9370 

89  45  36 

9366 

Regulus 

W. 

48  38  25 

9371 

50  22  42 

9366 

52    7    6 

9309 

53  51  36 

9357 

Antar^a 

E. 

52  15  56 

9414 

50  32  41 

9413 

48  49  25 

9419 

47    6    8 

9419 

Saturn 

E. 

79  47  47 

9387 

78    3  53 

9389 

76  19  53 

9379 

74  35  48 

9375 

a  Aquilffi 

E. 

99    4  58 

3045 

97  35  41 

3034 

96    6  11 

3096 

94  36  31 

3019 

Sun 

E. 

124    9  46 

9604 

122  32  58 

9600 

120  56    5 

9665 

119  19    5 

9681 

10 

Pollux 

W. 

98  28  23 

9350 

100  13  10 

8347 

101  58    1 

9345 

103  42  55 

9349 

Regulus 

W. 

62  35  33 

9339 

64  20  36 

9335 

66    5  44 

9333 

67  50  56 

9330 

Mm 

W. 

22  25  10 

9335 

24  10  19 

9330 

25  55  35 

9395 

27  40  58 

9390 

Antares 

E. 

38  30    0 

9499 

36  46  57 

9498 

35    4    2 

9434 

33  21  16 

9443 

Saturn 

E. 

6554    7 

9357 

64    9  31 

9356 

62  24  53 

9363 

60  40  10 

3350 

a  Aquil» 

E. 

87    6  31 

3003 

85  36  22 

3003 

84    6  13 

3005 

8236    6 

3007 

SCN 

E. 

111  12  44 

9689 

109  35  13 

9659 

107  57  38 

9656 

106  19  59 

3653 

11 

Regulus 

W. 

76  37  57 

9317 

78  23  32 

9315 

80    9  10 

9313 

81  54  51 

3310 

Mars 

W. 

36  29  20 

9309 

38  15  16 

9300 

40    1  16 

9998 

41  47  19 

8994 

Spica 

W. 

23  27  32 

9519 

25    8  28 

9485 

26  50    2 

9463 

28  32    7 

9444 

Antares 

E. 

24  51  28 

9535 

23  10  50 

9567 

21  30  56 

9596 

19  51  58 

9650 

Saturn 

E. 

51  55  38 

3338 

50  10  34 

9335 

48  25  26 

9334 

46  40  16 

9339 

a  Aquiltt$ 

E. 

75    6  55 

3049 

73  37  34 

3053 

72    8  27 

3066 

70  39  36 

3081 

Sun 

E. 

98  10  46 

9640 

96  32  45 

9638 

94  54  41 

9636 

93  16  35 

9633 

12 

Regulus 

W. 

90  43  56 

3303 

92  29  51 

9309 

94  15  48 

8300 

96    1  48 

9300 

Mars 

W. 

50  38  33 

9383 

52  24  57 

9331 

54  11  24 

9979 

55  57  54 

9976 

Spica 

W. 

37    8    3 

8384 

38  52    1 

9376 

40  36  10 

9309 

42  20  29 

9363 

Saturn 

E. 

37  53  46 

3394 

36    8  22 

9393 

34  22  56 

3391 

32  37  27 

9391 

o  AquiliB 

E. 

63  20  42 

3188 

61  54  18 

3917 

60  28  29 

3947 

59    3  16 

3984 

Sun 

E. 

85    5  25 

3096 

8327    5 

9635 

81  48  44 

3034 

80  10  21 

9633 

13 

Regulus 

W. 

104  51  5$ 

9997 

106  37  59 

9998 

108  24    1 

8998 

110  10    4 

9999 

Mars 

W. 

64  50  52 

9979 

66  37  32 

8979 

68  24  13 

3971 

70  10  55 

997] 

Spica 

W. 

51    3  53 

9344 

52  48  49 

3340 

54  33  50 

3338 

56  18  54 

9336 

Saturn 

E. 

23  49  53 

3319 

22    4  21 

3319 

20  18  4^ 

3319 

18  33  17 

9319  1 

a  Aquike 

E. 

52    9    5 

3595 

50  49    9 

3589 

49  30  23 

3609 

48  12  55 

3749 

Sun 

E. 

71  58  14 

9691 

70  19  48 

3691 

68  41  21 

3099 

67    2  56 

9699 

14 

Regulus 

W. 

119    0    0 

9303 

120  45  55 

3306 

122  31  46 

9307 

124  17  35 

9309 

Mars 

W. 

79    4  26 

9979 

80  51    6 

3979 

82  37  46 

9974 

84  24  23 

9975 

Spica 

W. 

65    440 

3333 

66  49  52 

9333 

68  35    3 

9335 

70  20  12 

9335 

Antares 

W. 

19  53  42 

9585 

21  32  58 

9544 

23  13  10 

9519 

24  54    6 

9487 

Sun 

E. 

58  51    6 

9098 

57  12  49 

9631 

55  34  36 

9634 

53  56  27 

9635 

15 

Mars 

W. 

93  16  57 

$985 

95    3  19 

»89 

96  49  35 

9991 

98  35  48 

»94 

1 

Spica 

W. 

79    5  31 

9345 

80  50.25 

9347 

82  35  16 

9359 

84  20    0 

9354 

36 


FEBRUARY,  1811. 


XVII* 


GREENWICH  MEAN  TIME. 

' 

LUNAR  DISTANCES. 

h 

star's  Name 

P.  L. 

P.L, 

P.L. 

P.L. 

» 1 

and 

Noon. 

of 

IIP». 

of 

VPl 

of 

IXh. 

of 

15 

PMiUon. 

DIff. 

Diff. 

Diff. 

Dur. 

Antares 

W. 

26  35  38 

M67 

28  17  37 

9450 

30  d  6 

9439 

31  42  3§ 

9480 

Sow 

E. 

52  18  20 

S638 

50  40  17 

9649 

49    2  19 

9646 

47  24  27 

9649 

16 

Mars 

W 

100  21  57 

SS96 

102    7  59 

9309 

103  53  56 

9305 

105  39  48 

9311 

Spica 

w. 

86    4  41 

2350 

87  49  15 

9309 

89  33  44 

9368 

91  18    5 

9379 

Aotares 

w. 

40  18  35 

M05 

42    2    2 

9405 

43  45  30 

9405 

45  28  58 

9405 

Sum 

E. 

39  16  34 

9676 

37  39  22 

9683 

36    2  19 

9680 

34  25  26 

9688 

21 

Sum 

W. 

23  57  35 

3198 

25  25  11 

3134 

26  52  39 

3144 

28  19  55 

3153 

a  Arietis 

E. 

42  29    8 

3041 

40  59  46 

3075 

39  31    6 

3114 

38    3  12 

3155 

Aldebaran 

E. 

71  42  57 

9717 

76    6  40 

9799 

68  30  39 

9744 

66  54  57 

97SS 

Jupiter 
Pollux 

E. 

80  41  30 

9735 

79    524 

9736 

77  29  35 

9751 

75  54    3 

9785 

E. 

115  51  56 

9735 

114  16    3 

9747 

112  40  26 

9760 

111    5    5 

9773 

22 

Sun 

W. 

35  33  11 

S90O 

36  59  10 

3990 

38  24  55 

3939 

39  50  26 

3913 

a  Arietis 

E. 

30  57  32 

3496 

29  35  45 

3501 

28  15  22 

3586 

26  56  32 

3663 

Aldebaran 

E. 

59    0  42 

9639 

57  26  43 

9634 

55  52  59 

9848 

54  19  33 

9660 

Jupiter 
Pollux 

E. 

68    045 

9630 

66  26  56 

9843 

64  53  24 

9655 

6320    7 

9868 

E. 

103  12  31 

9635 

101  38  48 

9848 

100    5  22 

9869 

98  32  10 

9679 

23 

Suw 

W. 

46  54  39 

3301 

48  18  49 

3319 

49  42  47 

33» 

51    6  32 

3333 

Aldebaran 

E. 

46  36  14 

9990 

45    4  20 

9931 

43  32  41 

9949 

42    1  16 

9953 

Jupiter 
Pollux 

E. 

55  37  40 

9997 

54    5  56 

9938 

52  34  25 

9948 

51    3    7 

9960 

E. 

9050    1 

9999 

89  18  19 

9939 

87  46  50 

9950 

86  15  35 

9961 

24 

Sun 

W. 

58    2  21 

3369 

59  24  58 

3301 

60  47  25 

3398 

62    9  44 

3407 

Aldebaran 

E. 

34  27  32 

3005 

32  57  26 

3015 

31  27  32 

3095 

29  57  50 

3034 

Jupiter 
Pollux 

E. 

43  29  56 

3006 

41  59  53 

3017 

40  30    1 

3095 

39    0  19 

3033 

E. 

78  42  27 

3006 

77  12  24 

3018 

75  42  33 

3095 

74  12  51 

3039 

Regulus 

E. 

114  35  47 

9987 

113    5  30 

3005 

111  35  23 

3019 

110    5  26 

3090 

25 

Sun 

W. 

68  59    9 

3440 

70  20  40 

3444 

71  42    7 

3451 

73    3  26 

3454 

Aldebaran 

E. 

22  32  20 

3084 

21    3  51 

3005 

19  35  35 

3107 

18    7  34 

3190 

Jupiter 
Pollux 

E. 

31  34    9 

3008 

30    520 

3073 

28  36  38 

3078 

27    8    2 

3063 

E. 

66  46  37 

3006 

65  17  46 

3079 

63  49    2 

3078 

62  20  25 

3069 

Regulus 

E. 

102  37  49 

3051 

101    8  39 

3056 

99  39  36 

3060 

98  10  38 

3066 

26 

Sun 

W. 

7949    4 

3400 

81  10    3 

3470 

82  31    1 

3471 

83  51  57 

3471 

a  Arietis 

W. 

25    8  53 

3049 

26  21  30 

3856 

27  35  34 

3783 

28  50  54 

3718 

Pollux 

E. 

54  58  37 

3101 

53  30  28 

3109 

52    2  21 

3104 

50  34  16 

3107 

Regulus 

E. 

90  46  51 

3078 

89  18  14 

30T9 

87  49  39 

3080 

86  21    5 

30» 

27 

Sun 

W. 

90  36  48 

3464- 

91  57  52 

3469 

93  18  59 

3460 

94  40    9 

3464 

a  Arietis 

W. 

35  21  59 

3498 

36  42  25 

3466 

38    327 

3438 

3925    1 

3410 

Pollux 

E. 

43  14  18 

3110 

41  46  20 

3110 

40  18  22 

3110 

38  50  24 

3100 

Regulus 

E. 

78  58    7 

3074 

77  29  26 

3079 

76    0  42 

3069 

74  31  54 

3065 

Mars 

E. 

116  58  19 

9989 

115  27  44 

9979 

113  57    5 

9875 

112  26  21 

9871 

28 

Sun 

W. 

101  27  21 

3497 

102  49    7 

3490 

104  11    1 

3419 

105  33    4 

3405 

aArietis 

W. 

46  19  52 

3300 

47  44    4 

3960 

49    8  39 

3963 

50  33a4 

3945 

Aldebaran 

W. 

13  32  18 

3195 

14  59  57 

3101 

16  28    5 

3089 

17  56  36 

3065 

PoUux 

E. 

31  30  24 

3106 

30    224 

3106 

28  34  24 

3100 

27    625 

3119 

Regulus 

E. 

67    637 

3040 

65  37  14 

3034 

64    7  43 

3097 

6238    4 

3090 

M^ 

E. 

104  51  11 

9943 

103  19  47 

9836 

101  48  14 

9898 

100  16  31 

9891 

XVIII.  FEBRUARY,  1871. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

!-• 

Star'tfNuna 

p.  L. 

p.  L. 

p.  L. 

p.  L, 

ti 

and 

Midnight. 

of 

XV^ 

of 

xvnih. 

of 

XXP». 

of 

^ 

PovUton. 

Dur. 

DIff. 

Dlff. 

Dur. 

15 

Antares 

W. 

33  25  33 

9491 

35    8'3B 

9415 

36  51  5i' 

9411 

38  35  10 

9407 

SUH 

E, 

45  46  39 

9854 

44    8  57 

9660 

42  31  23 

9663 

40  53  54 

9670 

16 

Mars 

W. 

107  25  32 

9315 

109  11  10 

9390 

110  56  40 

9395 

112  42    3 

9331 

Spica 

W. 

93    220 

9376 

94  46  27 

9384 

96  30  25 

9389 

98  14  15 

9396 

Antares 

W. 

47  12  25 

9407 

48  55  50 

9410 

50  39  11 

9419 

52  22  28 

9416 

Suif 

£. 

32  48  44 

9707 

31  12  14 

9717 

29  35  57 

S»9 

27  59  55 

9741 

21 

Sun 

W. 

29  47    0 

3104 

31  13  52 

3175 

32  40  31 

3165 

34    658 

9197 

a  Arietis 

E. 

3636    9 

3198 

35    9  58 

3947 

33  44  45 

3300 

32  20  34 

3300 

Aldebaran 

E. 

65  19  31 

9769 

63  44  23 

9789 

62    932 

9796 

60  34  59 

9808 

Jupiter 
Pollux 

E. 

74  18  49 

9779 

72  43  53 

9791 

71    9  13 

9804 

69  34  50 

9818 

E. 

109  30    2 

9785 

107  55  15 

9796 

106  20  44 

9810 

104  46  29 

9893 

SS 

Sun 

W. 

41  15  44 

aes 

42  40  48 

3967 

44    538 

39n 

45  30  16 

3990 

a  Arietis 

E. 

25  39  27 

3794 

24  24  19 

3995 

23  11  25 

4080 

22    1    4 

4964 

Aldebaran 

E. 

52  46  22 

9879 

51  13  27 

9883 

49  40  47 

9896 

48    8  23 

9906 

Jupiter 
PdUux 

E. 

61  47    7 

9880 

60  14  22 

9899 

58  41  53 

9905 

57    9  40 

9915 

E. 

96  59  15 

9683 

95  26  34 

9895 

93  54    9 

9906 

92  21  58 

9917 

23 

Sun 

W. 

5230    5 

3344 

53  53  26 

3354 

55  16  35 

3364 

56  39  38 

3379 

Aldebaran 

E. 

4030    4 

9964 

38  59    6 

9975 

37  28  22 

9985 

35  57  51 

9995 

Jupiter 
PoUux 

E. 

49  32    4 

9970 

48    1  14 

9980 

46  30  36 

9989 

45    0  10 

9999 

E. 

84  44  33 

9971 

83  13  44 

9961 

81  43    7 

9996 

80  12  42 

9908 

24 

Sun 

W. 

63  31  53 

3415 

64  53  53 

3499 

66  15  45 

3«8 

67  37  30 

3433 

Aldebaran 

E. 

28  28  20 

3044 

2659    2 

3054 

25  29  56 

3064 

24    1    2 

3073 

Jupiter 
Pollux 

E. 

37  30  47 

3040 

36    1  24 

3048 

34  32  11 

3055 

33    3    6 

3061 

E. 

72  43  18 

3040 

71  13  55 

3047 

69  44  41 

3053 

68  15  34 

3061 

Regulus 

E. 

106  35  38 

3097 

107    5  59 

3034 

105  36  28 

3940 

104    7    5 

3046 

25 

Sun 

W. 

74  24  41 

3458 

75  45  52 

3461 

77    7    0 

3465 

78  28    3 

3467 

Aldebaran 

E. 

16  39  49 

3135 

15  12  22 

3155 

13  45  19 

3180 

12  18  46 

3919 

Jupiter 
Pollux 

E. 

25  39  32 

3089 

24  11    9 

3093 

22  42  51 

3006 

21  14  37 

3101 

E. 

60  51  54 

3087 

59  23  28 

3091 

57  55    7 

3004 

56  26  50 

3097 

Regulus 

E. 

96  41  45 

9068 

95  12  56 

3079 

93  44  12 

3073 

92  15  30 

3076 

26 

Sun 

W. 

85  12  53 

3471 

86  33  50 

3471 

87  54  47 

3468 

89  15  47 

3467 

a  Arietis 

W. 

30    722 

3063 

31  24  48 

3615 

32  43    6 

3579 

34    2  11 

3533 

Pollux 

E. 

49    6  15 

3107 

47  38  14 

3100 

46  10  15 

3110 

44  42  17 

3109 

Regulus 

E. 

84  52  31 

3080 

83  23  57 

3079 

81  55  22 

3078 

80  26  45 

3077 

27 

Sun 

W. 

96    1  25 

3450 

97  22  45 

3445 

98  44  11 

3439 

100    5  43 

3434 

a  Arietis 

W. 

40  47    6 

3386 

42    9  39 

3363 

43  32  38 

3340 

44  56    3 

?310 

Pollux 

E. 

37  22  25 

3109 

35  54  26 

3108 

34  26  26 

3107 

32  58  25 

3107 

Regulus 

E. 

73    3    2 

3060 

71  3i    4 

3057 

70    5    2 

3059 

68  35  53 

3046 

Mars 

E. 

110  55  32 

9966 

109  24  37 

9969 

107  53  36 

9955 

106  22  27 

9050 

28 

Sun 

W. 

106  55  15 

3396 

108  17  36 

3387 

109  40    7 

3378 

111    2  49 

3368 

a  Arietis 

W. 

51  58  50 

3996 

53  24  28 

3911 

54  50  24 

3193 

56  16  41 

3178 

Aldebaran 

W. 

19  25  28 

3049 

20  54  40 

3034 

22  24  10 

3099 

23  53  56 

3007 

Pollux 

E. 

25  58  30 

3116 

24  10  40 

3199 

22  42  57 

3130 

21  15  24 

3143' 

Regulus 

E. 

61    8  16 

3019 

59  38  18 

3004 

58    8  10 

9996 

56  37  52 

9967 

Mars 

E. 

98  44  39 

9919 

97  12  36 

9904 

95  40  22 

9894 

94    756 

9885 

38 


MARCH,  ISri. 


I. 


AT  GREENWICH  APPARENT  NOON. 

t 

■8 
1 

1 

1 

THE  SUN'S 

Sidereal 
Time 
of  the 
Soml. 
diameter 
panting 

the 
Merid- 
ian. 

Eq«atioa  of 

Time. 

tobe 

addedto 

Apparent 

Time, 

DUr.for 
Ihour. 

JppTtnt 
Sl(ht  AMeniloii. 

DIff.  for 
1  hour. 

Apparent 

Dlff.  for 
1  boar. 

Semi- 
diameter. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h      m       s 

22  48     1.44 
22  51  45.85 
22  55  29.75 

9.361 
9.340 
9.319 

S.   7  38    3.3 
7  15  14.0 
6  52  18.6 

+56^92 
57.19 
57.43 

16 
16 
16 

10.39 

10.15 

9.91 

65.43 
65.36 
65.29 

12  35.62 
12  23.51 
12  10.88 

0*494 
0.515 
0.536 

Sat 
Sun. 
Mon. 

4 
5 
6 

22  59  13.15 

23  2  56.09 
23    6  38.58 

9.300 
9.280 
9.368 

6  29  17.4 
6    6  10.8 
5  42  59.4 

57.66 
57.87 
58.07 

16 
16 
16 

9.66 
9.41 
9.17 

65.22 
65.16 
65.10 

11  57.77 
11  44.20 
11  30.18 

0.555 
0.574 
0.592 

Tues. 
Wed. 
Thur. 

7 
8 
9 

23  10  20.66 
23  14    2.34 
23  17  43.64 

9.244 
9.228 
9.213 

5  19  43.4 
4  56  23.1 
4  32  59.0 

58.26 
58.42 
58.57 

16 
16 
16 

8.91 
8.65 
8.39 

65.04 
64.98 
64.93 

11  15.74 
11     0.91 
10  45.70 

0.610 
0.626 
0.641 

Frid. 

Sat 

Sun. 

10 
11 
12 

23  21  24.61 
23  25    5.25 
23  28  45.59 

9.199 
9.186 
9.ir3 

4    9  31.5 
3  46    0.7 
3  22  27.2 

58.71 

58.84 
58.95 

16 
16 
16 

8.12 

7.85 
7.58 

64.88 
64.83 
64.78 

10  30.16 

10  14.29 

9  58.11 

0.655 
0.668 
0.681 

Mod. 
Tues. 
Wed. 

13 
14 
15 

23  32  25.64 
23  36    5.43 
23  39  44.98 

9.162 
9.152 
9.143 

2  58  51.4 
2  35  13.5 
2  11  34.0 

59.05 
59.12 
59.18 

16 
16 
16 

7.31 
7.04 
6.76 

64.74 
64.70 
64.66 

9  41.65 
9  24.93 
9    7.98 

0.692 
0.702 
0.711 

Thur. 

Frid. 

Sat 

16 
17 
18 

23  43  24.31 
23  47    3.44 
23  50  42.37 

9.135 
9.126 
9.119 

1  47  53.0 
1  24  11.1 
1     0  28.5 

59.23 
59.27 
59.29 

16 
16 
16 

6.49 
6.21 
5.94 

64.63 
64.60 
64.56 

8  50.81 
8  33.43 
8  15.87 

0.719 
0.728 
0.735 

Sim. 
Mon. 
Tues. 

19 
20 
21 

23  54  21.14 

23  57  59.78 

0     1  38.28 

9.112 
9.106 
9.101 

0  36  45.7 
S.   0  13    3.1 

N.  0  10  38.9 

59.29 
59.28 
59.24 

16 
16 
16 

5.66 
5.39 
5.11 

64.54 
64.52 
64.50 

7  58.14 
7  40.26 
7  22.25 

0.742 
0.748 
0.753 

Wed. 
Thur. 
Frid. 

22 
23 
24 

0    5  16.66 
0    8  54.94 
0  12  33.13 

9.097 
9.093 
9.089 

0  34  20.0 

0  57  59.7 

1  21  37.7 

59.19 
59.13 
59.05 

16 
16 
16 

4.84 
4.56 
4.29 

64.48 
64.47 
64.46 

7    4.13 
6  45.91 
6  27.60 

0.757 
0.761 
0.765 

Sat 
Sun. 
filon. 

25 
26 
27 

0  16  11.25 
0  19  49.33 
0  23  27.38 

9.087 
9.086 
9.085 

1  45  13.6 

2  8  47.0 
2  32  17.6 

58.96 
58.84 
58.71 

16 
16 
16 

4.02 
3.75 
3.48 

64.46 
64.46 
64.46 

6    9.22 
5  50.81 
5  32.36 

0.767 
0.768 
0.769 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

0  27    5.43 
0  30  43.49 
0  34  21.56 
0  37  59.68 

9.085 
9.086 
9.088 
9.091 

2  55  45.0 

3  19    8.9 

3  42  28.8 

4  5  44.5 

58.57 
58.42 
58.23 
58.06 

16 
16 
16 
16 

3.21 
2.94 
2.67 
2.39 

64.46 
64.47 
64.48 
64.49 

5  13.89 
4  55.44 
4  37.02 
4  18.64 

0.769 
0.768 
0.766  , 
0.763 

Sat 

32. 

0  41  37.89 

9.094 

N.  4  28  55.7 

+57.86 

16 

2.12 

64.50 

4    0.34 

0.760 

liOTK.-JIMU  TIlM  of  Um  t 

tar  p«Mlng  may  be  t( 

»iiiid  by  ttabtrw 

sUoff  01.18  from  the  Sidereal  Time. 

II. 
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AT  GREENWICH  MEAN  NOON. 

1 

t 

1 
5^ 

1 

•s 

1 

THE  SUN'S 

Equation  of 

Time. 

tobt 
mbfdfrom 

Mean 

Time. 

DIff.  for 
Iboor. 

Sidereal 

Time. 

or 

Bight  Atoeulon 

of 

Mean  Son. 

Apparent 
Rigiit  AM«D8ion. 

Dlir.  for 
Ihonr. 

Apptm 
DecliaaOoii. 

DUr.  for 
1  boar. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

22  47  59.49 
22  51  43.93 
22  55  27.86 

9.362 
9.341 
9.330 

S.   7  38  16.3 
7  15  25.8 
6  52  30.2 

+56!93 
57.20 
57.44 

12  35*73 
12  23.61 
12  10.99 

0.494 
0.515 
0.536 

22  35  23.76 
22  39  20.32 
22  43  16.87 

Sat 
Moo. 

4 
5 
6 

22  59  11.30 

23  2  54.28 
23    6  36.81 

9.301 
9.882 
9.264 

6  29  28.8 
6    6  22.1 
5  43  10.5 

57.67 
57.88 
58.08 

11  57.88 
11  44.31 
11  30.28 

0.555 
0.574 
0.592 

22  47  13.42 
22  51     9.97 
22  55    6;53 

Tues. 
Wed.. 
Thur. 

7 

8 
9 

23  10  18.93 
23  14    0.65 
23  17  42.00 

9.246 
9.230 
9.215 

5  19  54.3 
4  56  33.8 
4  33    9.5 

58.27 
58.43 
58.58 

11  15.85 
11     1.02 
10  45.81 

0.610 
0.626 
0.641 

22  59    3.08 

23  2  59.63 
23    6  56.19 

Frid. 

Sat 

Sim. 

10 
11 
12 

23  21  23.01 
23  25    a69 
23  28  44.07 

9.201 
9.188 
9.175 

4    9  41.7 
3  46  10.7 
3  22  37.0 

58.72 

58.85 
58.96 

10  30.27 

10  14.40 

9  58.22 

0.655 
0.668 
0.681 

23  10  52.74 
23  14  49.29 
23  18  45.85 

Mon. 
Tues. 
Wed. 

13 
14 
15 

23  32  24.16 
23  36    3.99 
23  39  43.59 

9.164 
9.154 
9.145 

2  59    0.9 
2  35  22.7 
2  11  42.9 

59.06 
59.13 
59.19 

9  41.76 
9  25.04 
9    8.09 

0.692 
0.702 
0.711 

23  22  42.40 
23  26  38.95 
23  30  35.50 

Thur. 

Frid. 

Sat 

16 
17 

18 

23  43  22.97 
23  47    2.15 
23  50  41.13 

9.137 
9.128 
9.121 

1  48     1.6 
1  24  19.4 
1    0  36.6 

59.24 
59.28 
59.30 

8  50.92 
8  33.54 
8  15.97 

0.719 
0.728 
0.735 

23  34  32.05 
23  38  28.61 
23  42  25.16 

Sun, 
Moo. 
Tues. 

19 
20 
21 

23  54  19.95 

23  57  58.63 

0     1  37.17 

9.114 
9.108 
9.103 

0  36  53.5 
S.   0  13  10.6 
N.   0  10  31.7 

59,30 
59.29 
59.25 

7  58.24 
7  40.36 
7  22^ 

0.742 
0.748 
0.753 

23  46  21.71 
23  50  18.27 
23  54  14.82 

Wed. 
Thur. 
Frid. 

22 
23 
24 

0    5  15.60 
0    8  53.92 
0  12  32.16 

9.099 
9.095 
9.091 

0  34  13.1 

0  57  53.1 

1  21  31.4 

59.20 
59.14 
59.06 

7    4.23 
6  46.00 
6  27.68 

0.757 
0.761 
0.765 

23  58  11.37 
0    2    7.92 
0    6    4.48 

Sat 
Sun. 
Mon. 

25 
26 
27 

0  16  10.33 
0  19  48.46 
0  23  26.56 

9.089 
9.088 
9.087 

1  45    7.6 

2  8  41.4 
2  32  12.3 

58.97 
58.85 
58.72 

6    9.30 
5  50.88 
5  32.43 

0.767 
0.768 
0.769 

0  10     1.03 
0  13  57.58 
0  17  54.13 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

0  27    4.65 
0  30  42.75 
0  34  20.87 
0  37  59.04 

9.087 
9.088 
9.090 
9.093 

2  55  40.0 

3  19    4.1 

3  42  24.3 

4  5  40.4 

58.58 
58.43 
58.26 
58.07 

5  13.96 
4  55.51 
4  37.08 
4  18.69 

0.769 
0.768 
0.766 
0.763 

0  21  50.69 
0  25  47.24 
0  29  43.79 
0  33  40.35 

Sat 

32 

0  41  37.29 

9.096 

N.  4  28  51.9 

+58.87 

4    0.39 

0.760 

0  37  36.Sto 

NOTE.— 

n  Noon  ma 

y  be  aranmed  the  mu 

meastha 

t  for  Apparent  Noon. 

DIff.  for  1  boar 
+9^.8565 
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AT  GREENWICH  MEAN  NOON. 

1 

1 
•8 

1 

1 
1 

THE  SUN'S 

Logmritbm 

of  the 

Radiof  Vector 

of  the 

Earth. 

Diff.  for 
Iboor. 

MeMiTime 

of 
Sidereal  Oh. 

True  LONOrrUDB. 

DIfllfor 
Ihoor. 

LATITUDE. 

X 

X' 

1 
2 
3 

60 
61 
62 

340  2^  59.7 

341  30    7.7 

342  30  13.7 

1        II 

30    7.9 
30  15.8 
30  21.7 

150.38 
150.30 
150.21 

-0.03 

+0.11 

0.24 

9.9962304 
.9963376 
.9964462 

+44.3 
44.9 
45.5 

h     m       8 

1  24  22.36 
1  20  26.46 
1  16  30.55 

4 
5 
6 

63 
64 
65 

343  30  17.7 

344  80  19.8 

345  30  19.9 

30  25.6 
80  27.6 
80  27.6 

150.13 
150.04 
149.96 

0.35 
0.44 
0.50 

.9965563 
.9966680 
.9967812 

46.1 
46.8 
47.4 

1  12  34.64 
1     8  38.74 
1    4  42.84 

7 
8 
9 

66 
67 
68 

346  30  18.1 

347  30  14.5 

348  SO    9.0 

30  25.7 
30  22.0 
80  16.4 

149.89 
149.81 
149.73 

0.53 
0.54 
0.53 

.9968958 
.9970119 
.9971293 

48.0 
48.6 
49.2 

1     0  46.93 
0  56  51.02 
0  52  55.11 

10 
11 
13 

69 
70 
71 

849  SO     1.8 

350  29  52.9 

351  29  ^.3 

80    9.1 
80    0.1 
29  49.4 

149.66 
149.59 
149.52 

0.49 
0.41 
0.31 

.9972480 
.9973680 
.9974890 

49.7 
50.2 
50.6 

0  48  59.21 
0  45    3.30 
0  41    7.89 

13 
14 
15 

72 
73 

74 

352  29  30.0 

353  29  16.0 

354  29    0.3 

29  37.0 
29  22.9 
29    7.1 

149.45 
149.38 
149.31 

0.19 
+0.06 
-0.07 

.9976108 
.9977333 
.9978565 

50.9 
51.2 
51.4 

0  37  11.48 
0  33  15.58 
0  29  10.67 

16 
17 
18 

75 
76 

77 

355  28  42.9 
856  28  23.8 
357  28    2.9 

28  49.6 
28  30.4 
28    9.4 

149.24 
149.17 
149.09 

0.20 
0.32 
0.43 

.9979799 
.9981036 
.9982276 

51.5 
51.6 
51.6 

0  25  23.76 
0  21  27.86 
0  17  31.96 

19 
20 
31 

78 
79 
80 

358  27  40.1 

359  27  15.4 
0  26  48.7 

27  46.5 
27  21.7 
26  55.0 

149.01 
148.93 
148.85 

0.52 
0.58 
0.60 

.9983516 
.9984753 
.9985988 

51.6 
51.5 
51.4 

0  13  36.05 
0    9  40.14 
0    5  44.23 

S2 
23 
24 

81 
82 
83 

1  26  20.0 

2  25  49.3 

3  25  16.4 

26  26.2 
25  55.4 
25  22.4 

148.77 
148.68 
148.59 

0.60 
0.57 
0.50 

.9987220 
.9988449 
.9989675 

n.6 

51.1 
51.0 

<  0       1     48.331 
{23     57     58.48} 

23  53  56.51 
23  50    0.60 

25 
26 
27 

84 
85 
86 

4  24  41.2 

5  24    3.7 

6  23  2a9 

24  47.1 
24    9.5 
23  29.6 

148.49 
148.39 
148.29 

0.41 
0.31 
0.19 

.9990899 
.9992121 
.9993342 

61.0 
50.9 
50.8 

23  46    4.70 
23  42    8.79 
23  38  12.88 

28 
29 
SO 
31 

87 
88 
89 
90 

7  22  41.8 

8  21  57.3 

9  21  10.5 
10  20  21.4 

22  47.4 
22    2.8 
21  15.9 
20  26.8 

148.19 
148.10 
148.00 
147.91 

-0.06 

+0.07 

0.20 

0.33 

.9994562 
.9995783 
.9997005 
.9998230 

50.8 
50.9 
51.0 
51.1 

23  34  16.98 
23  30  21.08 
23  26  25.17 
23  22  29.26 

32 

91 

11  19  30.1 

19  35.4 

147.81 

+0.43 

9.9999459 

+51.2 

23  18  33.35 

ut  cqnlnoz  of  tl 

hedate.  V 

to  the  «Maii  e< 

lalooxof  Janoai 

yOd. 

Dlff.  for  1  hour 
-9«'.8296 

IV. 
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GREENWICH  MEAN  TIME. 

^ 

THE  MOON'S 

1 

1 

SEMIDIAMETSIU 

BORIZOMTAl 

PARALLAX. 

MERIDIAN  PA88AOE. 

AOK. 

NOOD. 

Uldnlgbt. 

Noon. 

Diff.  for 
Ibonr. 

Midnight 

Dlff.  (or 
1  boor. 

Dlff.  for 
1  hour. 

Moon. 

1 
2 
3 

14  58'.2 

15  6.5 
15  16.9 

15    2.1 
15  11.5 
15  22.5 

54  49.6 

55  20.4 
55  58.3 

+1.10 
1.45 
1.G9 

/       // 

55    4.0 

55  38.6 

56  19.1 

// 
+1.28 
1.58 
1.77 

h      m 

7  53.3 

8  44.8 

9  37.0 

m 

2.11 
2.17 
2.18 

d 

9.9 
10.9 
11.9 

4 
5 

6 

15  28.4 
15  40.4 
15  51.7 

15  34.4 
15  46.2 
15  56.9 

56  40.7 

57  24.5 

58  6.4 

1.82 
1.81 
1.65 

57    2.6 

57  45.9 

58  25.5 

1.83 
1.75 
1.52 

10  29.2 

11  20.9 

12  11.7 

2.17 
2.13 
2.10 

12.9 
13.9 
14.9 

7 
8 
9 

16     1.7 
16    9.4 
16  14.5 

16    5.9 
16  12.3 
16  16.0 

58'«J,9 
59  11.3 
59  30.0 

1.37 
0.99 
0.57 

58  58.2 

59  21.9 
59  35.5 

1.19 

0.78 

40.36 

13     1.9 

13  52.1 

14  42.8 

2.09 
2.10 
2.14 

15.9 
16.9 
17.9 

10 
11 
12 

16  16.8 
16  16.6 
16  14.2 

16  17.0 
16  15.6 
16  12.4 

59  38.6 
59  37.7 
59  28.9 

+0.15 

-0.21 

0.50 

59  39.2 
59  34.2 
59  22.2 

-0.04 
0.37 
0.62 

15  34.9 

16  29.3 

17  25.7 

2.21 
2.31 
2.40 

18.9 
19.9 
20.9 

13 
14 
15 

16  10.2 
16    5.0 
15  58.9 

16    7.7 
16    2.0 
15  55.6 

59  14.1 
58  54.9 
58  32.7 

0.72 
0.87 
0.98 

59    5.0 
58  44.1 
58  20.7 

0.80 
0.93 
1.02 

18  24.0 

19  22.9 

20  21.0 

2.45 
2.44 
2.38 

21.9 
22.9 
23.9 

16 
17 
18 

15  52.2 
15  45.1 
15  37.4 

15  48.7 
15  41.3 
15  38.5 

58    8.2 
57  41.8 
57  13.8 

1.06 
1.14 
1.20 

57  55.2 
57  28.0 
56  59.2 

1.10 
1.17 
1.22 

21  16.8- 

22  9.6 
22  59.2 

2.27 
J.  13 

2.00 

24.9 
25.9 
26.9 

19 
20 
21 

15  29.4 
15  21.2 
15  13.1 

15  25.3 
15  17.1 
15    9.2 

56  44.4 
56  14,3 
55  44.5 

1.24 
1.26 
1.22 

56  29.4 
55  59.3 
55  30.0 

1.25 
1.25 
1.18 

23  45.9 

6 
0  30.6 

1.90 
1.82 

27.9 

28.9 

0.3 

22 
23 
24 

15    5.4 
14  58.5 
14  52.9 

15     1.8 
14  55.5 
14  50.7 

55  16.1 
54  50.7 
54  30.1 

1.13 
0.97 
0.73 

55    2.9 
54  39.7 
54,22.2 

1.06 
0.86 
0.59 

1  13.8 

1  56.6 

2  39.5 

1.78 
1.78 
1.81 

1.3 
2.3 
3.3 

25 
26 
27 

14  49.0 
14  47.3 
14  48.2 

14  47.9 
14  47.4 
14  49.6 

54  16.0 
54    9.8 
54  12.8 

0.43 
-O.07 
+0.33 

54  11.8 
54  10.1 
54  18.1 

-0.26 

40.12 

0.54 

3  23.4 

4  8.7 
4  55.8 

1.85 
1.92 
2.00 

4.3 
5.3 
6.3 

28 
29 
30 
31 

14  51.7 

14  57.9 

15  6.9 
15  18.3 

14  54.4 

15  2.1 
15  12.3 
15  24.7 

54  25.7 

54  48.8 

55  21.7 

56  3.4 

0.75 
1.17 
1.56 

1.89 

54  36.0 

55  4.1 

55  41.5 

56  27.0 

0.96 
1.37 
1.74 
2.02 

5  44.5 

6  34.7 

7  25.8 

8  17.2 

2.07 
2.12 
2.14 
2.14 

7.3 

8.3 
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+2.12 

57  17.6 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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for  1  m. 
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for  1  m. 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  A8CBN8ION  AND  DECLINATION. 
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DIff. 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 
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14 
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9.3770 
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10.470 
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15 
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16 
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9.3841 
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17 
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9.93S6 
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17 

15  47  59.51 

9.38n 

16  47  18.7 

10.157 

18 

13  59  30.68 

9.9380 

7  16    9.3 

13.697 

18 

15  50  22.88 

9.3919 

16  57  24i) 

100)50 

19 

14    1  45.03 

9.9404 

7  29  45.7 

13.586 

19 

15  52  46.45 

9.3947 

17    7  24.6 

90)49 

20 

14    3  59.52 

9.9499 

7  43  19.6 

13.544 

20 

15  55  10.24 

9.3069 

17  17  17.8 

9.833    1 

21 

14    6  14.16 

9.9454 

7  56  50.9 

13.500 

21 

15  57  34.24 

9.4017 

17  27    4.5 

9.793    1 

22 

14    8  28.95 

9.9479 

8  10  19.5 

13.454 

22 

15  59  58.45 

9.4059 

17  36  44.6 

9.619 

23 

14  10  43.90 

9J8S05 

S.  8  23  45.4 

13.408 

23 

16    2  22.87 

9.4087 

S.  17  46  18.0 

90)00 

FI 
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'  12. 

0 

14  12  59.01 

9J9539 

S.  8  37    8.5 

13.361 

0 

16    4  47.501 

9.4199 

S.17  55  44.6 

00186 

1 

14  15  14.28 

9JB50 

8  50  28.7 

13.319 

1 

16    7  12.34 

9.4157 

18    5    4.4 

9.979   1 

2 

14  17  29.71 

9.9580 

9    3  45.9 

13J961 

2 

16    9  37.39 

9.4199 

18  14  17.3 

9.156 

3 

14  19  45.31 

9.9614 

9  17    0.0 

13.908 

3 

16  12    2.64 

9.4996 

18  23  23.1 

90)38 

4 

14  22    1.08 

9.9649 

9  30  10.9 

13.154 

4 

16  14  28.10 

9.4960 

18  32  21.8 

6.919 

5 

14  24  17.02 

9.9671 

.    9  43  18.5 

130)06 

5 

16  16  53.76 

9.4994 

18  41  ia3 

8.796 

6 

14  26  33.13 

9.9700 

9  56  22.7 

13.041 

6 

16  19  19.62 

9.4397 

18  49  57.6 

8.678 

7 

14  28  49.41 

9.9799 

10    9  23.4 

19.983 

7 

16  21  45.68 

9.4360 

18  58  34.6 

8.566 

8 

14  31    5.87 

9.9766 

10  22  20.6 

19.983 

8 

16  24  UM 

9.4399 

19    7    4.3 

8.433 

9 

14  33  22.51 

9JB788 

10  35  14.1 

19.869 

9 

16  26  38.39 

9.4494 

19  15  2a6 

80)09 

10 

14  35  39.33 

9.9816 

10  48   a9 

19.796 

10 

16  29    5.03 

9.4456 

19  23  41.4 

8.183 

11 

14  37  56.33 

9.9649 

11    0  49.9 

19.733 

11 

16  31  31.86 

9.4488 

19  31  48.6 

6.057 

12 

14  40  ia5i 

11  13  32.0 

19.667 

12 

16  33  58.88 

9.4590 

19  39  48.2 

7.930 

13 

14  42  30.88 

9.9911 

11  26  10.1 

19.600 

13 

16  36  26.09 

9.4551 

19  47  40.2 

7.809 

14 

14  44  48.44 

9.9943 

11  38  44.2 

19.539 

14 

16  38  53.49 

9.4589 

19  55  24.5 

7.673 

15 

14  47    6J20 

9J3975 

11  51  14.2 

19.463 

15 

16  41  21.07 

9.4619 

20    3    1.0 

70143 

16 

14  49  24.15 

9.3006 

12    3  40.0 

19.399 

16 

16  43  48.83 

9.4641 

20  10  29.7 

7.419 

17 

14  51  42.30 

9.3040 

12  16    1.4 

19.319 

17 

16  46  16.76 

9.4670 

20  17  50.5 

7.980 

18 

14  54    0.64 

93)73 

12  28  18.4 

19.944 

18 

16  48  44.86 

9.4696 

20  25    3.4 

7.147 

19 

14  56  19.18 

9.3106 

12  40  30.9 

19.166 

19 

16  51  13.13 

9.4796 

20  32    8.3 

70)13 

20 

14  58  37il2 

9J)140 

12  52  38.8 

190O1 

20 

16  53  41.57 

9.4753 

20  .39    5.1 

6.679 

21 

15    0  56.86 

9.3174 

13    4  42.0 

19.013 

21 

16  5(>  10.17 

9.47t« 

20  45  53.8 

6.744 

22 

15  3  laoo 

9.3906 

13  16  40.4 

11J03 

22 

16  58  38.93 

9.4600 

20  52  a4.4 

6.607 

23 

15    5  35.35 

9.3949 

13  28  34.0 

11.^9 

23 

17     1     7.86 

9.48J3 

20  59    6.8 

6.470 

24 

15    7  54.90 

9.3976 

S.  13  40  22.6 

11-769 

24 

17    3  3(>.95 

9.4tf5« 

a  21     5  30i) 

6.339 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Boar. 

Riffht  Aaeeniion. 

Difr. 

for  1  m. 

DecllnaUon. 

Difr. 

forlm. 

Hour. 

Right  Awension. 

Dlff. 
forlm. 

D«ellnaUon. 

Diff. 
forlm. 

MC 

)NDA1 

f  13. 

WEDNESDAY  15. 

h      m     g 

B 

O         «         It 

// 

h     m     i 

B 

1              O        /        // 

0 

17    3  36.95 

9.4856 

S.21    5  30.9 

6.339 

0 

19    4  20.40 

9.5094 

S.23  20  23.6 

0.'805 

1 

17    6    6.17 

3.4883 

21  11  4a7 

6.193 

1 

19    6  50S^ 

9.5075 

'     23  19  30.9 

0.955 

2 

17    8  35.54 

9.4907 

21  17  54.1 

6.053 

2 

19    9  21.32 

9.5056 

23  18  29.2 

1.104 

3- 

17  11    5.05 

9.4930 

21  23  53.1 

5.913 

3 

19  11  51.60 

9.5036 

23  17  18.5 

1.959 

4 

17  13  34.70 

9.4953 

21  29  43.7 

5.773 

4 

19  14  21.76 

9.5015 

23  15  58.9 

1.400 

5 

17  16    4.48 

9.4974 

21  35  25.9 

5.639 

5 

19  16  51.79 

9.4909 

23  14  30.4 

1.548 

6 

17  18  34.39 

9.4995 

21  40  59.6 

5.490 

6 

19  19  21.68 

9.4969 

23  12  53.1 

1.695 

7 

17  21    4.42 

9.5015 

21  46  24.7 

5J47 

7 

19  21  51.43 

9.4945 

23  11    7.0 

1.849 

8 

17  23  34.58 

9.5035 

21  51  41.2 

5.903 

8 

19  24  21.03 

9.4991 

23    9  12.1 

1.988 

9 

17  26    4.86 

9.5054 

21  56  49.0 

5.058 

9 

19  26  50.48 

9.4895 

23    7    8.4 

9.134 

10 

17  28  35.25 

9.50W 

22    1  48.1 

4.919 

10 

19  29  19.77 

9.4669 

23    4  56.0 

9J979 

11 

17  31    5.74 

9.5069 

22    6  38.4 

4.765 

11 

19  31  48.90 

9.4641 

23    2  34.9 

9.493 

12 

17  33  36.33 

9.5100 

22  11  19.9 

4.619 

12 

19  34  17.87 

9.4813 

23    0    5JJ 

9.567 

13 

17  36    7.02 

9.5199 

22  15  52.6 

4.479 

13 

19  36  4a67 

9.4764 

22  57  26.9 

9.710 

14 

17  38  37.80 

9.5137 

22  20  ia6 

4.395 

14 

19  39  15i» 

9.4754 

22  54  40.0 

9.853 

15 

17  41    8.67 

9.5151 

22  24  31.8 

4.178 

15 

19  41  4a73 

9.4733 

22  51  44.5 

9.996 

16 

17  43  39.© 

9.5165 

22  28  38.2 

4.030 

16 

19  44  11.98 

9.4699 

22  48  40.4 

3.138 

17 

17  46  10.65 

9.5177 

22  32  35.7 

3.889 

17 

19  46  40.03 

9.4659 

22  45  27.8 

3.980 

18 

17  48  41.76 

9.5189 

22  36  24  JJ 

3.733 

18 

19  49    7.88 

9.4696 

22  42    6.8 

3.490 

19 

17  51  12.93 

9.5199 

22  40    3.8 

3.584 

19 

19  51  35.53 

9.4599 

22  38  37.4 

3.560 

20 

17  53  44.16 

9JS900 

22  43  34.4 

3.435 

20 

19  54    2.98 

9.4558 

22  34  59.6 

3.698 

21 

17  56  15.44 

9.5918 

22  46  56.0 

3.985 

21 

19  56  30.22 

9.4599 

22  31  13.5 

3.836 

22 

17  58  4a77 

9.5996 

22  50    8.6 

3.135 

22 

19  58  57.25 

9.4486 

22  27  19.2 

3.979 

23 

18    1  18.15 
TU] 

9.5933 
ESDA1 

S.22  53  12iJ 
{  14. 

9.965 

23 

20    1  24.06 
THl 

9.4449 

JRSDi^ 

S.22  23  laS 
lY  16. 

4.108 

0 

18    3  49.57 

9.5939 

S.22  56    as 

9.834 

0 

20    3  50.65 

9.4411 

S.22  19    a2| 

4.943 

1 

18    6  21.03 

9.5944 

22  58  52.3 

9.683 

1 

20    6  17.01 

9.4373 

22  14  47.5 

4.378 

2 

18    8  52.52 

9.5948 

23    1  28.7 

9.531 

2 

20    8  4ai4 

9.4334 

22  10  20.8 

4.519 

3 

18  11  24.03 

9.5951 

23    3  56.0 

9.379 

3 

20  11    9.03 

9.4995 

22    5  4ai 

4.645 

4 

18  13  55.55 

9JS953 

23    6  14.2 

9.997 

4 

20  13  34.68 

9.4955 

22    1    3.4 

4.777 

5 

18  16  27.08 

9.5954 

23    823.3 

9.075 

5 

20  16    0.09 

9.4914 

21  56  12.8 

4.906 

6 

18  18  58.62 

9.5955 

23  10  2a2 

1.993 

6 

20  18  25.25 

9.4173 

21  51  14.4 

5.038 

7 

18  21  30.16 

9.5954 

23  12  14.0 

1.771 

7 

20  20  50.16 

9.4131 

21  46    8.2 

5.168 

8 

18  24     1.69 

9Ji953 

23  13  55.7 

1.619 

8 

20  23  14.82 

9.4080 

21  40  54.3 

5.996 

9 

18  26  33.20 

9.5950 

23  15  28.3 

1.467 

9 

20  25  39.22 

9.4046 

21  35  32.7 

5.493 

10 

18  29    4.69 

9.5947 

23  16  51.7 

1J15 

10 

20  28    3.36 

9.4009 

21  30    3.5 

5.548 

11 

18  31  36.16 

9.5949 

23  18    6.0 

1.163 

11 

20  30  27.24 

9.3958 

21  24  26.7 

5.673 

12 

18  34    7.60 

9.5937 

23  19  11.3 

1.011 

12 

20  32  50.85 

9.3913 

21  18  42.4 

5.797 

13 

18  36  39.01 

9.5330 

23  20    7.4 

0.859 

13 

20  35  14.19 

9.3868 

21  12  50.8 

5.990 

14 

18  39  10.38 

9JV939 

23  20  54.4 

0.707 

14 

20  37  37.26 

9.3893 

21    6  51.9 

60)43 

15 

18  41  41.70 

9.5914 

23  21  32.3 

0Ji54 

15 

20  40    0.06 

9.3777 

21    0  45.7 

6.165 

16 

18  44  12.97 

9J)905 

23  22    1.0 

0.409 

16 

20  42  22.58 

9.3731 

20  54  32.1 

6.986 

17 

18  46  44.18 

9.5194 

23  22  20.6 

0.950 

17 

20  44  44.82 

9.3684 

20  48  11.3 

6.405 

18 

18  49  15.31 

9.5183 

23  22  31.1 

-0.098 

18 

20  47    6.78 

9.3637 

20  41  4a4 

6.593 

19 

18  51  46.37 

9.5170 

23  22  32.5 

40.053 

19 

20  49  28.46 

9.3589 

20  35    8.5 

6.640 

20 

18  54  17.35 

9.5157 

23  22  24.8 

0.904 

20 

20  51  49.85 

9.3541 

20  28  26.6 

6.756 

21 

18  56  48.25 

9.5149 

23  22    8.0 

0.355 

21 

20  54  10.95 

9.3493 

20  21  37.8 

6.871 

22 

18  59  19.06 

9.5197 

23  21  42.2 

0.505 

22 

20  56  31.77 

9.3445 

20  14  42.1 

6.984 

23 

19    1  49.78 

9.5111 

23  21    7.4 

0.655 

23 

20  58  52.30 

9.3396 

20    7  39.6 

7.097 

24 

19    4  20.40 

9.5094 

8.23  20  23.6 

0.805 

24 

21    1  12.54 

9.3347 

S.20    0  30.4 

-908 
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GREENWICH  MEAN  TIME. 

THE  MOON  8  RIGHT  ASCENSION  AND  DECLINATION.                              1 
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SUNDAY  19. 
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0 

21    1  12.54 

S.3347 

S.20    0  30.4 

7J908 

0 

22  47  30.00 

3.0989 

S.12  28  31.8 

11.160 

1 

21    3  32.48 

2.3996 

19  53  14.6 

7.318 

1 

22  49  35.76 
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12  17  20.6 

11.913 

2 

21    5  52.12 

3.3948 

19  45  52.2 

7.498 

2 

22  51  41.25 

9.0894 
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3 

21    8  11.40 

2.3199 

19  38  23.3 

7.537 

3 

22  53  46.48 

9.0850 

11  54  48.7 

11.315 

4 

21  10  30.50 

2.3149 

19  30  47.9 

7UJ44 

4 

22  55  51.45 

9U)807 

11  43  28.2 

11.365 

5 

21  12  49.24 

2.3099 

19  23    6.2 

7.750 

5 

22  57  56.17 

2.0764 

11  32    4.7 

11.414 

6 

21  15    7.68 

2.3048 

19  15  18.1 

7.854 

6 

23    0    0.<)3 

2.0799 

11  20  38.3 

11.469 

7 

21  17  25.82 

9J2998 

19    7  23.7 

7.958 

7 

23    2    4.84 

2.0680 

11    9    9.1 
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8 
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2.2M7 

18  59  23.1 

8.059 

8 

23    4    8.79 

2.0639 

10  57  37.2 

11.553 

9 
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2.9897 

18  51  16.5 

8.160 

9 

23    6  12.49 
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10  46    2.6 

11.596 

10 

21  24  18.42 

3.2646 

18  43    3.9 

8.959 

10 

23    8  15.95 

2.0557 

10  34  25.4 
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11 

21  26  35.34 

3.9795 

18  34  45.4 

8.358 

11 

23  10  19.17 

3U)517 

10  22  45.6 

110181 

12 

21  28  51.96 

3JW44 

18  26  21.0 

8.455 

12 

23  12  22.15 

9U)477 

10  11    3.4 

11.799 

13 

21  31    8.26 

2JW93 

18  17  50.7 

8.553 

13 

23  14  24.89 

8.0438 
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11.763 

14 

21  33  24.26 

2.2642 
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8.647 

14 

23  16  27.39 

8.0399 

9  47  32.1 
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15 

21  35S9M 

3.2S91 

18    0  32.9 

8.741 

15 

23  18  29.66 

3.0361 

9  35  43.0 

11.837 

16 

21  37  55.36 

2.2540 

17  51  45.6 

8.833 

16 

23  20  31.70 

3.0323 

9  23  51.7 

110^73 

17 

21  40  10.45 

2.2489 

17  42  52.8 

8.995 

17 

23  22  33.52 

2.0285 

9  11  58.3 

11.908 

18 

21  42  25.23 

2Ji438 

17  33  54.6 

9.015 

18 

23  24  35.12 

2.0948 

9    0    2.7 

11.949 

19 

21  44  39.71 

2^3967 

17  24  51.0 

9.105 

19 

23  26  36.50 

2M2U 

8  48    5.1 

11375 

20 

21  46  53.88 

3.2336 

17  15  42.0 

9.199 

20 

23  28  37.66 

2.0175 

8  36    5.6 

12.007  i 

21 

21  49    7.75 

8.2365 

17    6  27.8 

9.279 

21 

23  30  38.61 

2U)139 

8  24    4.2 

19.038  1 

22 

21  51  2i;)l 

8.9934 

16  57    8.4 

9.364 

22 

23  32  39.34 

20)104 

8  12    1.0 

120)67  , 

23 

21  53  34^^ 
SAT 
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URDA 
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Y  18. 

9.448 

23 
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MC 

2.0069 
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0 

21  55  47.52 
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16  28  40.2 

9^1 

0 

23  36  40.17 

S.  7  47  49.3 

12.193 

1 

21  58    0.16 

2.8069 

9.613 

1 

23  38  40.29 

90)009 

7  35  41.1 

19.149 

2 

22    0  12.50 

2J9039 

16  19    0.9 

9.683 

2 

23  40  40.20 

10)969 

7  23  31.4 

19.175 

3 

22    2  24.54 

2.1969 

16    9  16.8 

9.779 

3 

23  42  39.92 

1.9936 

7  11  20.2 

19.199 

4 

22    4  36.28 

2.1939 

15  59  28.0 

9.850 

4 

23  44  39.43 

10)904 

6  59    7.6 

190239  j 

5 

22    6  47.72 

9.1889 

15  49  34.6 

9.997 

5 

23  46  38.75 

1.9879 

6  46  53.6 

19.944  1 

6 

22    8  58.87 

2.1833 

15  39  36.6 

10.009 

6 

23  48  37.88 

1.9841 

6  34  38.3 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Dlff. 
for  1  m. 

Hour. 

Right  AMenilon. 

Dlff. 
for  1  m. 

Deelinatlop. 

Dlff. 
for  1  m. 

WED 

NESD 

AY  29. 

FRIDAY  31. 

0 

h     m     i 

6  47    422 

B 

2.1963 

NJW31  lae 

0.195 

0 

h     m     ■ 

8  33  43.19 

B 

3.3394 

N.21  24  3dl 

5.490 

1 

6  49  ia06 

9.1960 

23  31  24.8 

40U)80 

I 

8  35  57.12 

3.3333 

21  19    3.1 

5.606 

2 

6  51  28.00 

3.1996 

23  31  26.1 

-0.036 

2 

8  38  11.04 

3.3330 

21  13  23.0 

5.796 

3 

6  53  40.04 

342019 

23  31  20.4 

0.159 

3 

8  40  24.95 

3.3318 

21    7  35.9 

5.843 

4 

6  55  52.16 

9.9098 

23  31    7.8 

0J968 

4 

8  42  38.85 

3.3315 

21     1  41.8 

5J60 

5 

658    4.37 

9.9043 

23  30  48.2 

0.385 

5 

8  44  52.73 

8ii313 

20  55  40.7 

64)77 

6 

7    0  16.67 

9.9056 

23  30  21.6 

0.503 

6 

8  47    a59 

3.3310 

20  49  32.6 

6.193 

7 

7    2  29.06 

9.9073 

23  29  48.0 

0.619 

7 

8  49  20.44 

3.3307 

20  43  17.5 

6.309 

8 

7    4  41.54 

9.9087 

23  29    7.4 

0.737 

8 

8  51  34.27 

9.9303 

20  36  55.5 

6.495 

9 

7    6.54.10 

9.9101 

23  28  19.7 

0.854 

9 

8  53  48.08 

3J3399 

20  30  26.6 

6.540 

10 

7    9    a74 

9.9114 

23  27  24.9 

0.973 

10 

8  56    1.87 

3.23^5 

20  23  50.8 

6.655 

11 

7  11  19.46 

9.9197 

23  26  23.0 

1.089 

11 

8  58  15.63 

2J2391 

20  17    8.1 

6.760 

12 

7  13  32.26 

9.9139 

23  25  14.1 

1.307 

12 

9    0  29.36 

3.3386 

20  10  18.5 

6.864 

13 

7  15  45.13 

9.9151 

23  23  58.1 

1.335 

13 

9    2  4a06 

3.2381 

20    3  22.0 

6.996 

14 

7  17  58.07 

9.9103 

23  22  35.0 

1.443 

14 

9    4  56.73 

SJHTO 

19  56  18.7 

7.119 

15 

7  20  11.08 

9J9174 

23  21    4.8 

1.561 

15 

9    7  10.37 

%aBni 

19  49    8.6 

7J93S 

16 

7  22  24.16 

9J3ie& 

23  19  27.5 

1.680 

16 

9    9  23.98 

9JiaK 

19  41  51.7 

7.338 

17 

7  24  37.30 

9J9195 

23  17  4ai 

1.799 

17 

9  11  37.56 

9.9961 

19  34  28.0 

7.450 

18 

7  26  50.50 

9.9305 

23  15  51.6 

1.918 

18 

9  13  51.11 

9.2955 

19  26  57.6 

7.563 

19 

7  29    3.76 

9.9915 

23  13  53.0 

9.037 

19 

9  16    4.63 

9.9949 

19  19  20.5 

7.674 

20 

7  31  17.08 

9J3324 

23  11  47.2 

9.157 

20 

9  18  18.11 

9J2343 

19  11  36.8 

7.785 

21 

7  33  3a45 

9.9933 

23    9  34.2 

9.276 

21 

9  20  31.55 

9JB37 

19    3  46.5 

7.895 

22 

735  43.87 

9.2941 

23    7  14.0 

2.396 

22 

9  22  44.95 

9.9330 
9.9334 

18  55  49.5 

8J)05 

23 

7  37  57.34 

9J2949 

N.23    4  46.6 

9.515 

23 

9  24  58.31 

N.18  47  45.91    8.115 

THU 

rRSDA 

Y  30. 

SATUR] 

DAY, 

APRIL  1. 

0 

1 

7  40  10.861 
7  42  24.43 

9.9957 
9.9964 

N.23    2  12.1 
22  59  30.4 

9.635 
9.754 

01 

9  27  11.631 

2J2317|N.18  39  35.71     8.994    1 

2 

7  44  38.04 

9.9271 

22  56  41.6 

9.873 

3 

7  46  51.69 

9.2277 

22  53  45.6 

9.999 

4 

7  49    5.38 

9J2283 

22  50  42.5 

3.119 

5 

7  51  19.10 

9.9988 

22  47  32.2 

3.939 

PHASES 

OF  TI 

IE  MOON. 

6 

7  53  32.84 

9.^93 

22  44  14.7 

3.352 

7 

7  .55  4661 

9J2298 

22  40  500 

3.479 

8 

7  58    0.41 

9J3309 

22  37  lai 

3.599 

9 
10 

8    0  14J23 

8    2  28.08 

9.9306 
9.3310 

22  33  39.0 
22  29  52.8 

3.711 
3.830 

O  Full  Moot 

I,.     . 

d      b      m 

.     6  15  39.2 

11 

8    4  41.95 

9.9314 

22  25  59.5 

3.949 

<C  Lost  Qua] 

ner,  . 

.  13  10  19.8 

12 

8    6  55.84 

9.2317 

22  21  59.0 

4.068 

%  New  Moo 

n,      . 

.  20  16    0.5 

13 

8    9    9.75 

9.2390 

22  17  51.3 

4.188 

3)  First  Qua 

rter, . 

.  28  18  44.3 

14 
15 

8  11  23.68 
8  13  37.62 

9.3339 

22  13  36.5 
22    9  14.6 

4.307 

3J3394 

4.496 

16 

8  15  51.56 

3:3335 

22    4  45.6 

4.545 

d     h 
.    .    10    9.6 
.    .   26    4.3 

17 

18 

8  18    5.51 
8  20  19.46 

3J036 
3.3336 

22    0    9.4 
21  55  26.0 

4.664 
4.783 

<C  Perigee,. 
<C  Apogee,. 

•     . 

19 

8  22  33.42 

3J3337 

21  50  35.5 

4.909 

•     • 

20 

8  24  47.38 

3.3337 

21  45  37.8 

5.090 

21 

8  27    1.34 

3.3397 

21  40  33.0 

5.138 

22 

8  29  15.30 

9.2396 

21  35  21.1 

5.356 

23 

8  31  29.25 

9.3325 

21  30    2.1 

5.373 

24 

8  33  43.19 

3.9334 

N:21  24  36.1 

5.490 

, 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Id 

star*!!  Name 

p.  L. 

p.  L. 

P.  L. 

,j 

^1 

and 

Noon. 

of 

nih. 

of 

VIb. 

of 

IK^ 

of 

^ 

POAitiOD. 

DitL 

DIff. 

Diff. 

Diff. 

1 

Suif 

W. 

112  25  42 

3356 

113  48  46 

3348 

115.12    2 

3337 

Ui  35  31 

3385 

Venus 

W. 

92  36  15 

3446 

93  57  40 

3435 

95  19  17 

3493 

96  41    7 

3411 

a  Arietis 

W. 

57  43  17 

3161 

59  10  13 

3144 

60  37  29 

3199 

62    5    3 

3113 

Aldcbaraii 

W. 

25  24    0 

9995 

26  54  19 

99S9 

28  24  54 

9969 

29  55  45 

8957 

Regulus 

E. 

55    723 

S978 

53  36  43 

9968 

52    5  50 

9958 

50  34  45 

9949 

Mors 

E. 

92  35  18 

8876 

91    2  28 

9865 

89  29  24 

9854 

87  56    6 

9844 

2 

Suw 

W. 

123  36  19 

3S66 

125    1  12 

3959 

126  26  20 

3939 

127  51  43 

3995 

Venus 

W. 

103  33  49 

3346 

104  57    7 

3339 

106  20  41 

3319 

107  44  31 

3304 

a  Arietb 

W. 

69  27  44 

8034 

70  57  15 

3019 

72  27    4 

3004 

73  57  12 

9967 

Aldebaran 

W. 

37  34    5 

8891 

39    6  35 

9876 

40  39  24 

9864 

42  12  29 

9849 

Jupiter 

W. 

28    2  54 

9906 

29  35    5 

9893 

31    7  33 

9880 

32  40  18 

9866 

Regulus 

E. 

42  56    1 

9893 

41  23  33 

9883 

39  50  52 

9870 

38  17  55 

9850 

Mars 

E. 

80    558 

9783 

78  31    8 

9770 

76  56    1 

9758 

75  20  38 

9744 

3 

ce  Arietis 

W. 

81  32  49 

9909 

83    4  56 

9894 

84  37  22 

9880 

86  10    7 

9664 

Aldebaran 

W. 

50    233 

ans 

51  37  30 

9769 

53  12  48 

9748 

54  48  24 

9733 

Jupiter 

W. 

40  28  31 

9796 

42    3    4 

9780 

43  37  58 

9766 

45  13  10 

9758  1 

Mars 

E. 

67  19    9 

9675 

65  41  55 

9660 

64    4  21 

9645 

62  26  27 

9631   1 

Spica 

E. 

84  32  30 

9801 

82  58    3 

9786 

81  23  17 

9779 

79  48  13 

9758  1 

4 

Aldebaran 

W. 

62  51  25 

9657 

64  29    2 

9649 

66    7    0 

9697 

67  45  18 

9618  ; 

Jupiter 
Pollux 

W. 

53  14    6 

9677 

54  51  17 

9661 

56  28  49 

9647 

58    6  40 

9639' 

W, 

19  16  53 

9895 

20  50  49 

9785 

22  25  36 

9750 

24    1    9 

9791 

Mars 

E. 

54  11  56 

9556 

52  32    0 

9541 

50  51  44 

9597 

49  11    8 

8511 

Spica 

E. 

71  48    8 

9687 

70  11  10 

9679 

68  33  52 

9658 

66  56  16 

9644  I 

5 

Aldebaran 

W. 

76    1  52 

9538 

77  42  12 

9595 

79  22  51 

9510 

81    3  50 

9497  i 

Jupiter 
Pollux 

W. 

66  21    0 

9559 

68    0  52 

9545 

69  41    3 

9530 

71  21  35 

8517 

W. 

32    7  57 

9600 

33  46  52 

9580 

35  26  15 

9561 

37    6    3 

8543{ 

Mars 

E. 

40  42  54 

9438 

39    0  14 

9494 

37  17  14 

9411 

35  33  55 

8397 

Spica 

E. 

58  43  35 

9577 

57    4    9 

9564 

55  24  25 

9559 

53  44  24 

8541   > 

Antares 

E. 

104  37  12 

9567 

102  57  32 

9553 

101  17  32 

9539 

99  37  13 

85841 

1 

6 

Aldebaran 

W. 

89  33  31 

9431 

91  16  22 

9418 

92  59  31 

9406 

94  42  57 

8394  ! 

Jupiter 
Pollux 

W. 

79  48  54 

»i50 

81  31  17 

8438 

83  13  57 

9496 

84  56  54 

9415 

W. 

45  31    4 

9469 

47  13  11 

9448 

48  55  38 

9434 

50  38  24 

9491   1 

Spica 

E- 

45  20  3Si 

9490 

43  39    5 

9489 

41  57  26 

9474 

40  15  36 

9468 

Aiitares 

E. 

91  10  43 

9458 

89  28  30 

9445 

87  45  59 

9433 

86    3  11 

8499| 

Saturn 

E. 

121    4  31 

9446 

119  22    2 

9433 

117  39  15 

9493 

115  56  13 

9410 

7 

Aldebaran 

W. 

103  24  11 

9341 

105    9  11 

9331 

106  54  26 

9391 

108  39  55 

9311 

Jupiter 
Pollux 

W. 

93  35  41 

9369 

95  20  11 

9359 

97    4  55 

9349 

98  49  53 

9334 

W. 

59  16  49 

9361 

61     1  20 

9350 

62  46    6 

9341 

64  31    6 

9331 

Regulus 

W. 

23  21  47 

9388 

25    5  48 

9366 

26  50  11 

9353 

28  34  54 

9340 

Antares 

E. 

77  25  16 

9368 

75  40  5(3 

9361 

73  56  25 

9359 

72  11  41 

2344  1 

Saturn 

E. 

107  16  50 

3356 

105  32  12 

9346 

103  47  20 

9337 

102    2  15 

9396' 

8 

Jupiter 
Pollux 

W. 

107  37  37 

9997 

109  23  41 

9991 

111    9  54 

9985 

112  56  16 

9980  1 

' 

W. 

73  VJ^ 

9991 

75    5  35 

9984 

76  51  58 

9278 

78  38  30 

»79 

1 

Regulus 

W. 

37  22  38 

9990 

39    8  52 

99tt} 

40  55  18 

9976 

42  41  53 

9969  ; 

* 

Antares 

E- 

63  25  20 

9311 

61  39  37 

9306 

59  53  46 

9309 

58    7  49 

»9e 

1 

Saturn 

E. 

93  13  45 

9989 

91  27  30 

9984 

89  41     7 

9977 

87  54  34 

9978 

a  Aquil» 

E. 

108  43    2 

3030 

107  13  27 

3009 

105  43  26 

«. 

104  13    2 

9974 

XIV. 
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GRF.F.NWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

star's  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

tl 

and 

Midnight. 

of 

XVb. 

Df 

xvnib. 

of 

XXP>. 

of 

1* 

PoMiUon. 

DM. 

Dlff. 

DUK 

Diff. 

1 

Sun 

W. 

117  59  13 

3319 

n§2i  9 

3309 

120  47  18 

3990 

122  11  41 

3977 

Venus 

W. 

98    3  11 

3399 

99  25  29 

3386 

100  48    1 

3374 

102  10  47 

3360 

a  Arietis 

w. 

63  32  57 

3097 

65    1  10 

3089 

66  29  42 

3066 

67  58  3:3 

3050 

Aldebanm 

w. 

31  26  52 

9943 

32  58  16 

9931 

34  29  55 

8918 

36    1  51 

9904 

Regulus 

E. 

49    328 

8938 

47  31  57 

9997 

46    0  12 

9916 

44  28  13 

3905 

Mars 

E, 

86  22  35 

9831 

84  48  48 

9821 

83  14  47 

9809 

81  40  31 

9796 

2 

Sun 

W. 

129  17  23 

3911 

130  43  19 

3198 

132    9  31 

3183 

133  36    0 

3169 

Venus 

W. 

109    8  38 

3289 

110  33    2 

3274 

111  57  44 

3259 

113  22  43 

3944 

a  Arietis 

W. 

75  27  41 

9979 

76  58  29 

.9957 

78  29  36 

3942 

80    1    2 

9995 

Aldebanm 

W. 

43  45  53 

9835 

45  19  35 

9821 

46  53  36 

8808 

48  27  54 

9799 

Jupiter 

W. 

34  13  20 

9fl.'V9 

35  46  41 

9838 

37  20  20 

S835 

38  54  16 

8810 

Regulus 

E. 

36  44  43 

8847 

35  11  16 

9835 

33  37  34 

8822 

32    335 

3611 

Mars 

E. 

73  44  57 

9730 

72    8  57 

9717 

70  32  40 

8703 

68  56    4 

3689 

3 

a  Arietis 

W. 

87  43  12 

9848 

89  16  37 

9835 

90  50  20 

8819 

92  24  23 

3804 

Aldebanm 

W. 

56  24  20 

9718 

58    036 

9703 

59  37  12 

3687 

61  14    9 

9673 

Jupiter 

W. 

46  48  41 

9737 

48  24  32 

9731 

50    0  44 

8707 

51  37  15 

9609 

Mars 

E. 

60  48  14 

9615 

59    9  39 

3601 

57  30  46 

3585 

55  51  31 

3571 

Spica 

E. 

78  12  50 

9744 

76  37  .8 

3729 

75    1    7 

9715 

73  24  47 

8701 

4 

Aldebaran 

W. 

69  23  56 

3597 

71    2  55 

9583 

72  42  14 

3567 

74  21  54 

8554 

Jupiter 
Pollux 

W. 

59  44  52 

9617 

61  23  24 

3602 

63    2  16 

3567 

64  41  29 

8574 

W. 

25  37  21 

9699 

27  14  11 

3867 

28  51  35 

3643 

30  29  32 

3633 

Mars 

E. 

47  30  10 

9496 

45  48  51 

3483 

44    7  12 

3468 

42  25  14 

3453 

Spica 

E. 

65  18  21 

3g99 

63  40    6 

3617 

62    1  34 

3604 

60  22  44 

3500 

5 

Aldebaran 

W. 

82  45    8 

9489 

84  26  46 

3469 

86    8  43 

3456 

87  50  58 

3443 

Jupiter 
Pollux 

W. 

73    2  25 

2509 

74  43  35 

3490 

76  25    2 

3476 

78    6  49 

8463 

W. 

38  46  17 

3525 

40  26  55 

3509 

42    7  56 

8493 

43  49  19 

3477 

Mars 

E. 

33  50  16 

3384 

32    6  18 

9371 

3022    2 

9357 

28  37  26 

3345 

Spica 

E, 

52    4    8 

9539 

50  23  35 

9519 

48  42  48 

3509 

47    1  47 

3499 

Antares 

E. 

97  56  33 

9510 

96  15  34 

3496 

94  34  15 

9483 

92  52  36 

9470 

6 

Aldebaran 

W. 

96  26  40 

9389 

98  10  40 

3373 

99  54  55 

3362 

101  39  24 

9350 

Jupiter 
Pollux 

W. 

86  40    8 

3403 

88  23  38 

3399 

90    7  24 

8383 

91  51  25 

3371 

W. 

52  21  29 

9408 

54    4  53 

9395 

55  48  35 

3383 

57  32  34 

3373 

Spica 

E. 

38  33  38 

3463 

36  51  33 

3459 

35    922 

3457 

33  27    8 

3456 

• 

Antares 

E. 

8420    7 

3410 

82  36  47 

3399 

80  53  11 

3389 

79    9  20 

3380 

Saturn 

E. 

114  12  52 

3398 

112  29  15 

3387 

110  45  22 

3377 

109    1  14 

3366 

7 

Aldebaran 

W. 

110  25  38 

3309 

112  11  34 

9294 

114    7  43 

3385 

115  54    4 

2377 

Jupiter 
Pollux 

W. 

100  35    3 

3336 

102  20  25 

3318 

104    5  58 

3311 

105  51  42 

3303 

W. 

66  16  20 

3329 

68    1  47 

3313 

69  47  27 

3305 

71  33  19 

3998 

Regulus 

W. 

30  19  56 

3328 

32    5  14 

3317 

33  50  48 

3308 

35  36  36 

9298 

Antares 

E. 

70  26  45 

3336 

68  41  38 

3329 

m  56  21 

3334 

65  10  56 

3316 

Saturn 

E. 

100  16  56 

9390 

98  31  25 

3313 

96  45  43 

3304 

94  59  49 

3397 

8 

Jupiter 
Pollux 

W. 

114  42  45 

9974 

116  29  22 

9870 

118  16    5 

3966 

120    2  54 

83S2 

W. 

80  25  10 

3367 

82  11  58 

3962 

83  58  53 

3258 

85  45  54 

3855 

Regulus 

W. 

44  28  38 

2363 

46  15  32 

2257 

48    235 

9953 

49  49  44 

3341 

Antares 

E. 

56  21  47 

2296 

54  35  41 

9292 

52  49  30 

9991 

51    3  18 

3290 

Saturn 

E. 

86    7  54 

9267 

84  21    6 

9264 

82  34  13 

3258 

80  47  12 

3356 

a  Aquilea 

E. 

102  42  17 

9959 

101  11  13 

^ 

99  39  52 

3935 

99    8  17 

3934 

I^d 


MARCH,  1871. 


XV, 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

r4'>         star's  Name 

p.  L. 

P.  L. 

p.  L. 

p.  L. 

o|                 and 

Noon. 

of 

IIP>- 

of 

VIb. 

of 

fX**- 

of 

1^ 

PodUon. 

Diff. 

Diff. 

Diff. 

Dift 

9 

Pollux 

W. 

87  33'    6 

assi 

89  20  1§ 

9948 

91    7  28 

9946 

92  54'  47 

9944 

Regulus 

W. 

51  37    0 

9M4 

53  24  22 

9941 

55  11  49 

9938 

56  59  20 

8935 

Autares 

E. 

49  17    4 

9W0 

47  30  49 

9900 

45  44  35 

9903 

43  58  25 

9904 

Saturn 

E. 

79    0    7 

8951 

77  12  55 

9949 

75  25  40 

9946 

73  38  21 

9944 

a  AquilflB 

E. 

96  36  29 

S916 

95    4  31 

9900 

93  32  24 

8006 

92    0  12 

9001 

10 

Regulus 

W. 

65  57  39 

S9» 

67  45  23 

9930 

6933    6 

8999 

71  20  50 

9931 

Mara 

W. 

31    9  14 

9190 

32  59  42 

9190 

34  50  10 

9190 

36  40  38 

8190 

Autores 

E. 

35    8  52 

9394 

33  23  27 

9334 

31  38  17 

9347 

29  53  26 

9369 

Saturn 

E. 

64  41  11 

9939 

62  53  42 

9930 

61    6  13 

9941 

59  18  46 

9941 

a  Aquibe 

E. 

84  18  41 

9907 

82  46  31 

9013 

81  14  29 

9990 

79  42  36 

90QO 

Sun 

E. 

135  21  21 

9509 

133  41  34 

9561 

132    1  46 

9560 

130  21  56 

9560 

n 

Reinilua 

W. 

80  18  59 

9939 

82    629 

9941 

83  53  55 

9945 

85  41  15 

9947 

Mara 

W. 

45  52  41 

9198 

47  42  58 

9199 

49  33  13 

9139 

51  23  23 

9135 

Spica 

W. 

26  56  36 

9381 

28  40  38 

9366 

3025    1 

93S7 

32    938 

9348 

Saturn 

E. 

50  21  56 

9950 

48  34  43 

9953 

46  47  34 

9956 

45    030 

9950 

a  Aquiks 

E. 

72    646 

3001 

70  36  34 

3099 

69    648 

3043 

67  17  28 

3067 

Scif 

E- 

122    255 

9566 

120  23  Ip 

9567 

118  43  33 

9571 

117    3  58 

9573 

12 

Mara 

W. 

6033    4 

9159 

62  22  44 

9156 

64  12  18 

9161 

66    1  45 

9165 

Spka 

W. 

40  54  53 

9331 

42  40    7 

9331 

44  25  21 

9331 

46  10  35 

9333 

Saturn 

E. 

36    627 

9979 

34  19  56 

9964 

32  33  33 

9966 

30  47  16 

9994 

a  Aquiks 

E. 

60  19  18 

9930 

58  53  44 

3971 

57  28  59 

3318 

56    5    7 

3367 

Sun 

E. 

108  47    6 

9609 

107    8    0 

9506 

105  29    0 

9601 

103  50    6 

9607 

13 

Mara 

W. 

75    7  17 

9180 

76  56    1 

9104 

78  44  38 

9900 

8033    6 

9905 

Spica 

W. 

54  56    3 

9346 

56  40  56 

9340 

58  25  44 

9353 

60  10  26 

8357 

Antares 

W. 

10  52  59 

3999 

12  17  20 

0069 

13  46  29 

9800 

15  19    1 

8779 

a  Aquil» 

E. 

49  21  51 

3006 

48    5    2 

8785 

46  49  44 

3879 

4536    3 

3085 

Sun 

E. 

95  37  25 

9634 

93  59  16 

9640 

92  21  15 

9646 

90  43  22 

9659 

14 

Mara 

W. 

89  33  24 

9933 

91  21    2 

9930 

93    8  31 

9945 

94  55  52 

9S51 

Spica 

w. 

68  52  16 

9388 

70  36  16 

9387 

7220    9 

9304 

74    3  53 

9390 

Antarea 

w. 

2327    9 

9544 

25    7  21 

9596 

26  47  58 

9514 

28  28  52 

9509 

Sun 

E. 

8236    5 

9685 

80  59    5 

9601 

79  22  13 

9600 

77  45  32 

9705 

15 

Mara 

W. 

103  50  19 

9989 

105  36  45 

9988 

107  23    2 

9905 

109    9    9 

9309 

Spica 

W. 

82  40  27 

9430 

84  23  19 

9436 

86    6    2 

9443 

87  48  36 

9450 

Aiitares 

W. 

36  55  53 

9485 

38  37  28 

9485 

40  19    3 

9487 

42    035 

9487 

Sun 

E. 

69  44  27 

9749 

68    8  43 

9750 

6633    9 

9758 

64  57  46 

9766 

16 

Antarea 

W. 

50  27  22 

9505 

52    8  28 

9510 

53  49  27 

9515 

55  30  19 

9590 

Saturn 

W. 

19  38  16 

9475 

21  20    4 

9481 

23    1  44 

9487 

24  43  15 

9494 

Sun 

E. 

57    3  26 

9606 

55  29    6 

9615 

53  54  57 

9894 

52  21    0 

9839 

17 

Antarea 

W. 

63  52  44 

9550 

65  32  48 

9556 

67  12  43 

9563 

68  52  29 

9570 

Saturn 

W. 

33    826 

9S99 

34  48  59 

9537 

36  29  21 

9545 

38    932 

9553 

Sun 

E. 

4434    9 

9679 

43    1  23 

9801 

41  28  52 

9901 

39  56  34 

9019 

18 

Antarea 

W. 

77    8  51 

9007 

78  47  37 

9615 

80  26  12 

9683 

82    436 

9631 

Saturn 

W. 

46  27  51 

9501 

48    6  58 

9500 

49  45  55 

9607 

51  24  40 

9616 

Sun 

E- 

32  18  42 

9073 

30  47  56 

9087 

29  17  27 

C001 

27  47  19 

3090 

33 

Sun 

W. 

27  11  43 

3387 

28  34  14 

3390 

20  56  42 

3303 

31  19    6 

3^ 

XVI. 
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- 

GBEENWICH  MEAN  TIME. 

1                                                               LUNAR  DISTANCES. 

'|. 

Star'aNaoM 

P.  L. 

p.  L. 

P.L, 

P.L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

XVIIP*. 

of 

xxi»>. 

of 

9 

Podtkm. 

Diff. 

Diff. 

Diff. 

Diff. 

Pollux 

W. 

9I42    9 

9M8 

96  29  34 

9941 

98  17    i 

9940 

100     4  29 

9940 

Reguliu 

W, 

58  46  55 

9933 

60  34  33 

9931 

62  22  14 

9931 

64    956 

9930 

Antares- 

E. 

42  12  17 

9996 

40  26  14 

9309 

38  40  18 

9307 

36  54  29 

9315 

Satuni 

E. 

71  50  59 

9949 

70    3  34 

9941 

68  16    7 

9941 

66  28  40 

9939 

a  Aquilie 

E. 

90  27  55 

9800 

88  55  35 

9800 

87  23  15 

9900 

85  50  56 

9903 

10 

Reguhis 

W. 

73    8  3J 

9931 

74  56  12 

9933 

76  43  50 

9934 

78  31  27 

9937 

Mara 

W. 

38  31    6 

9191 

40  21  33 

9199 

42  11  59 

9195 

44    220 

9195 

Antares 

E. 

28    8  57 

9381 

26  24  55 

9408 

24  41  25 

943B 

22  58  36 

9467 

Satuni 

E. 

57  31  19 

9943 

55  43  55 

9943 

53  56  32 

9945 

52    9  12 

9948 

a  AquiUe 

E. 

78  10  55 

9040 

76  39  27 

9959 

75    8  14 

9906 

73  37  19 

9984 

Suit 

E. 

128  42    6 

9560 

127    2  16 

9561 

125  22  28 

9509 

123  42  41 

9563 

11 

Reffulufl 

W. 

87  28  33 

9961 

89  15  45 

9965 

91    2  51 

9950 

92  49  51 

9963 

Mara 

W. 

53  13  29 

9137 

55    3  31 

9141 

56  53  27 

9144 

58  43  19 

9140 

Spica 

W. 

33  54  27 

9949 

35  39  26 

9337 

37  24  31 

9336 

39    9  40 

9339 

Satuni 

E. 

43  13  30 

9909 

41  26  35 

9967 

39  39  47 

9970 

37  53    3 

2975 

a  Aquilie . 

E. 

66    838 

3006 

64  40  22 

3193 

63  12  40 

3156 

61  45  38 

3191 

SiJif 

E. 

115  24  26 

9576 

113  44  58 

9580 

112    5  36 

9583 

110  26  18 

9568 

12 

Mara 

W. 

67  51     6 

9170 

69  40  19 

9174 

71  29  26 

9170 

73  18  25 

9184 

SfHca 

W. 

47  55  47 

9336 

49  40  56 

9336 

51  26    3 

9330 

53  11    5 

9349 

SatUTB 

E. 

29    1    7 

9906 

27  15    5 

9304 

25  29  12 

9310 

23  43  27 

9315 

a  Aquilie 

E. 

54  42  13 

3493 

53  20  22 

3481 

51  59  37 

3547 

50  40    5 

3619 

SU2f 

E. 

102  11  20 

96U 

100  32  40 

9616 

98  54    7 

9099 

97  15  42 

9698 

13 

Mara 

W. 

82  21  26 

9910 

84    938 

9916 

85  57  42 

9999 

87  45  37 

9997 

Spica 

W. 

61  55    2 

9389 

63  39  31 

9366 

65  23  54 

9379 

67    8    9 

9378 

Antares 

W. 

16  53  57 

9000 

18  30  38 

9649 

20    8  36 

9000 

21  47  31 

9560 

a  AquilflB 

E. 

44  24    9 

4103 

43  14  10 

4939 

42    6  14 

4377 

41    0  32 

4538 

Sun 

E. 

89    537 

9658 

8728    1 

9664 

85  50  33 

9671 

84  13  14 

9678 

14 

Mara 

W. 

9643    3 

9957 

9630    6 

9964 

100  16  59 

9960 

102    3  44 

9976 

Spica 

W. 

75  47  29 

9406 

77  30  56 

9411 

79  14  15 

9417 

80  57  25 

9493 

Antares 

W. 

30  10    2 

9406 

31  51  21 

9400 

33  32  48 

9487 

35  14  19 

9485 

Sim 

E. 

76    8  59 

9713 

74  32  36 

9790 

72  56  23 

9798 

71  20  20 

9735 

15 

Mara 

W. 

110  55    6 

9308 

112  40  54 

9314 

114  26  33 

9390 

116  12    3 

9398 

Spica 

W, 

89  31    0 

9456 

91  13  15 

9463 

92  55  20 

9470 

94  37  15 

9477 

Ajitares 

W. 

4342    6 

9401 

45  23  32 

9494 

47    4  53 

9497 

48  46  11 

9509 

Suw 

E. 

63  22  33 

9773 

61  47  30 

9781 

60  12  37 

9791 

58  37  57 

9796 

16 

Antares 

W. 

57  11    4 

9596 

58  51  41 

9531 

60  32  11 

9538 

62  12  31 

9543 

Satuni 

W. 

26  24  37 

9501 

28    5  49 

9508 

29  46  51 

9515 

31  27  44 

9599 

Suif 

E. 

50  47  14 

9841 

49  13  39 

9851 

47  40  17 

9860 

46    7    6 

9870 

17 

Antares 

W. 

70  32    5 

9577 

72  11  32 

S^ 

73  50  48 

9591 

75  29  55 

9599 

Satuni 

W. 

39  49  32 

9550 

41  29  23 

9566 

43    9    4 

9575 

44  48  33 

9583 

Sun 

E, 

38  24  30 

9093 

36  52  40 

9935 

35  21    5 

9946 

33  49  45 

9960 

18 

Antares 

W. 

83  42  49 

9639 

85  20  51 

9648 

86  58  41 

96Ei5 

88  36  21 

9664 

Satuni 

W. 

53    3  13 

9694 

54  41  35 

9639 

56  19  46 

9641 

57  57  45 

9650 

Suw 

E. 

26  17  31 

3039 

24  48    6 

3058 

23  19    5 

3089 

21  50  33 

3107 

23 

Sun 

W. 

32  41  26 

3401 

34    3  41 

3406 

35  25  51 

3411 

36  47  55 

3415 

54 
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XVII, 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

SUr'iMaiiM 

p.  L, 

p.  L. 

P.L, 

P.L. 

^1 

and 

Noon. 

of 

mb. 

of 

VP». 

of 

JX^ 

of 

23 

Position. 

Diff. 

Diff. 

Diff. 

DHT. 

Aldebaran 

E. 

38  34  38 

9968 

37    3  33 

9969 

35  32  41 

9977 

3l    2    6 

9988 

Pollux 

E. 

82  47  28 

S960 

81  16  25 

9969 

79  45  33 

9977 

78  14  51 

9985 

24 

Sun 

W. 

38    9  55 

3491 

39  31  48 

3495 

40  53  36 

3431 

42  15  18 

3435  i 

Pollux   • 

E. 

70  43  53 

3094 

69  14  10 

3031 

67  44  36 

3038 

66  15  10 

3044 

Regulufl 

E. 

106  37  57 

3019 

105    7  59 

3018 

103  38    9 

3095 

102    8  27 

3031 

25 

SCN 

W. 

49    2  31 

3456 

50  23  44 

3459 

51  44  54 

3463 

53    5  59 

3466 

Venus 

W. 

23  38  51 

3597 

24  57  29 

3594 

26  16  10 

3591 

27  34  54 

3591 

PoUux 

E. 

58  49  58 

3073 

57  21  16 

3079 

55  52  41 

3084 

54  24  12 

3089 

ReguluB 

E. 

94  41  45 

3057 

93  12  43 

3061 

91  43  46 

3065 

-^  90  14  54 

3069 

26 

Sun 

W. 

59  50  44 

3476 

61  11  35 

3476 

62  32  26 

3477 

63  53  16 

3476 

Venus 

W. 

34    844 

3687 

35  27  33 

3586 

36  46  23 

3565 

38    5  14 

3583 

a  Arieds 

W. 

31  47    8 

3588 

33    5  55 

3551 

34  25  23 

3516 

35  45  29 

3486 

Pollux 

E. 

47    3    3 

3107 

45  35    2 

3110 

44    7    5 

3114 

42  39  12 

3115 

ReguluB 

E. 

82  51  29 

3081 

81  22  56 

3089 

79  54  25 

3083 

78  25  55 

3083 

Mars 

E. 

111  32  29 

9936 

110    0  56 

9938 

108  29  25 

9939 

106  57  55 

9939 

27 

Sun 

W. 

70  37  40 

3469 

71  58  39 

3466 

73  19  41 

3469 

74  40  48 

3459 

Venus 

W. 

44  40    4 

3570 

45  59  11 

3565 

47  18  23 

3563 

48  37  38 

3557 

a  Arieds 

W. 

42  33  28 

3379 

43  56  17 

3353 

45  19  27 

3337 

46  42  56 

3390 

Pollux 

E. 

35  20  26 

3197 

33  52  49 

3199 

32  25  14 

3131 

30  57  42 

3134 

Regulus 

E. 

71    3  21 

3079 

69  34  46 

3077 

68    6    8 

3074 

66  37  27 

3071 

Mars 

E. 

99  20  25 

9935 

97  48  51 

9933 

96  17  14 

9931 

94  45  34 

9997 

28 

Sun 

W. 

81  27  33 

3439 

82  49  13 

3495 

84  11     1 

3418 

85  32  57 

3410 

Venus 

W. 

55  15  23 

3598 

56  35  16 

3590 

57  55  18 

3519 

59  15  29 

3503 

Aldebaran 

W. 

21  23  20 

3085 

22  51  48 

3073 

24  20  30 

3069 

25  49  26 

3051 

Regulus 

E. 

59  12  56 

3049 

57  43  44 

3043 

56  14  25 

3038 

54  44  59 

3000 

Mars 

E. 

87    6    6 

9906 

85  33  55 

9900 

84    1  36 

9894 

82  29  10 

9887 

29 

Sun 

W. 

9225    3 

3364 

93  48    1 

33S9 

95  11  12 

3349 

96  34  35 

3330 

Venus 

W. 

65  58  55 

3454 

67  20  10 

3443 

68  41  38 

3431 

70    3  19 

3418 

Aldebaran 

W. 

33  17  28 

9997 

34  47  45 

9985 

36  18  16 

9973 

37  49    2 

9969 

Jupiter 

W. 

20  56  44 

3091 

22  26  18 

3090 

23  56    6 

3009 

25  26    7 

9998 

Regulus 

E. 

47  15  33 

■9999 

45  45  10 

9989 

44  14  35 

9973 

42  43  48 

9964 

Mars 

E. 

74  44  39 

9848 

73  11  13 

9838 

71  37  35 

9829 

70    3  45 

9818 

Spica 

E. 

101  16  32 

3011 

99  46  33 

3000 

98  16  20 

9989 

96  45  53 

9976 

ao 

Sun 

W. 

103  35    5 

3965 

104  59  57 

3951 

106  25    6 

3937 

107  50  31 

3999 

Venus 

W. 

76  55  25 

3351 

78  18  37 

3336 

79  42    7 

3391 

81    5  54 

3305 

Aldebaran 

W. 

45  26  45 

9896 

46  59    7 

9883 

48  31  47 

9869 

50    4  46 

9855  { 

Jupiter 

W. 

32  59  53 

9936 

ai  31  26 

9993 

36    3  16 

9909 

37  35  23 

9894 

Regulus 

E. 

35    6  47 

9911 

33  34  42 

9900 

32    223 

9890 

30  29  51 

9878  1 

Mars 

E. 

6^  11    5 

9763 

60  35  48 

9750 

59    0  14 

9738 

57  24  24 

9793  1 

Spica 

E. 

89    956 

9916 

87  37  57 

9909 

86    5  41 

9890 

84  33    9 

9876| 
1 

31 

Sun 

W. 

115    2  13 

3143 

116  29  31 

3197 

117  57    8 

3109 

119  25    7 

3099' 

Venus 

W. 

88    930 

3999 

89  35  13 

3905 

91     1  16 

3187 

92  27  41 

3169  ' 

Aldebaran 

W. 

57  54  24 

977t> 

59  29  20 

9769 

61    4  38 

9747 

62  40  16 

9799  1 

Jupiter 

W. 

45  20  41 

9819 

46  54  44 

9804 

48  29    7 

9787 

50    3  52 

9779 

Mars 

E, 

49  20  38 

9653 

47  42  55 

9640 

46    4  54 

9693 

44  26  30 

9610  ' 

Spica 

E. 

76  45  52 

9809 

75  11  27 

9788 

73  36  43 

9779 

72    1  38 

9756  , 

n    XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1  . 

8tar*M  NaiiMi 

,.. 

p.  L. 

p.  L 

p.  L. 

and 

Midnight 

of 

XVb. 

of 

xvnib. 

of 

XXP>. 

of     ' 

23 

Podtton. 

Diff. 

Diir. 

Dlff. 

Dl«f. 

i 

Aldebaran 

E. 

32  31  32 

*     S907 

31    1  16 

30M 

2^  31  13 

3018 

28    122 

3098 

Pollux 

E. 

76  44  20 

8993 

75  13  59 

3001 

73  43  47 

3011 

72  13  45 

3014 

24 

Sun 

W. 

43  36  55 

3439 

44  58  27 

3446 

46  19  52 

9448 

47  41  14 

3453 

Pollux 

E. 

64  45  52 

!     3051 

63  16  42 

3057 

61  47  40 

3063 

60  18  45 

3069  1 

Regulus 

E. 

100  38  5S 

1     3038 

99    927 

3049 

97  40    6 

3047 

96  10  52 

3053 

25 

Sun 

W. 

54  27    1 

i  3^ 

55  48    0 

3471 

57    8  57 

3473 

58  29  51 

3474 

Venus 

W. 

28  53  38 

3M9 

30  12  24 

3580 

31  31  id 

3588 

32  49  57 

3588 

Pollux 

E. 

52  55  49 

,      3099 

51  27  30 

3097 

49  59  17 

SIOl 

48  31    8 

3104 

Regulus 

E. 

88  46    6 

30. 

87  17  22 

3075 

85  48  42 

3077 

84  20    4 

3079 

26 

Suit 

W. 

65  14    7 

3476 

66  34  58 

3475 

67  55  50 

3475 

69  16  42 

3470 

Venus 

W. 

3924    7 

3581 

40  43    2 

3578 

42    2    0 

3576 

4S  21    0 

3573 

a  Arietis 

W. 

37    6    9 

3459 

38  27  19 

3434 

39  48  57 

3419 

41  11    0 

3390 

PoUux 

E. 

41  11  21 

3118 

39  43  33 

3190 

38  15  48 

3183 

3648    6 

3194 

Regulus 

E. 

76  57  25 

3064 

75  28  56 

3069 

74    0  25 

3069 

72  31  54 

3086 

Mm 

E. 

105  26  26 

8939 

103  54  57 

9930 

102  23  27 

9039 

100  51  57 

9937 

27 

Suif 

W, 

76    158 

3454 

77  23  13 

3450 

78  44  33 

3444 

80    6    0 

8438 

Venus 

W. 

49  56  59 

3553 

51  16  25 

3546 

52  35  58 

3541 

53  55  37 

3535 

a  Arietis 

W, 

48    644 

3305 

49  30  50 

3980 

50  55  14 

3976 

52  19  54 

3961 

Pollux 

E. 

29  30  14 

3137 

28    2  49 

3141 

26  35  29 

3145 

25    8  14 

3159 

! 

Regulus 

E. 

65    842 

3006 

63  39  53 

3065 

62  11    0 

3060 

60  42    1 

3055 

Mars 

E. 

93  13  50 

8994 

91  42    2 

9990 

90  10    9 

9916 

88  38  11 

9911 

28 

Sun 

W. 

8655    2 

3401 

88  17  17 

3303 

89  39  41 

3363 

91    2  17 

3374 

Venus 

W. 

60  35  50 

3405 

61  56  20 

3186 

63  17    0 

3475 

64  37  52 

3465 

Aldebaran 

W. 

27  18  36 

3041 

28  47  58 

3030 

30  17  34 

3018 

31  47  25 

3008 

Regulus 

E. 

53  15  24 

3004 

51  45  41 

3016 

50  15  48 

3009 

48  45  46 

3000 

Mars 

E. 

80  56  35 

9880 

79  23  51 

9873 

77  50  58 

9865 

76  17  54 

9656 

29 

Sun 

W. 

97  58  12 

3318 

9922    3 

3306 

100  46    8 

3999 

102  10  29 

3979 

Venus 

W. 

71  25  15 

3407 

72  47  24 

3393 

74    9  49 

3379 

75  32  29 

3365 

Aldebaran 

W. 

3920    3 

8948 

40  51  21 

9938 

42  22  52 

9995 

43  54  39 

9910 

Jupiter 

W. 

26  56  22 

8986 

28  26  52 

9974 

29  57  37 

9969 

31  28  37 

9950 

Regulus 

E. 

41  12  50 

9953 

39  41  38 

9944 

38  10  15 

9933 

36  38  38 

9999 

Mars 

E. 

68  29  41 

9808 

66  55  24 

9798 

65  20  53 

9786 

63  46    7 

9774 

Spica 

E. 

95  15  12 

9965 

93  44  16 

9954 

92  13    5 

9949 

90  41  39 

9998 

30 

Sun 

W. 

109  16  14 

3906 

110  42  16 

3191 

112    8  36 

3175 

113  35  15 

3150 

Venus 

W. 

8230    0 

3990 

83  54  23 

3973 

85  19    6 

3957 

86  44    8 

3940 

Aldebaran 

W. 

51  38    3 

9840 

53  11  39 

9895 

54  45  34 

9810 

56  19  49 

9795 

Jupiter 

W. 

39    7  49 

9880 

40  40  33 

9866 

42  13  36 

9851 

43  46  58 

9835 

Regulus 

E. 

28  57    4 

9868 

27  24    4 

9857 

25  50  50 

9647 

24  17  23 

9836 

Mars 

E. 

55  48  15 

9710 

54  11  49 

9696 

52  35    4 

9683 

50  58    1 

9668 

Spica 

E. 

83    0  19 

9861 

81  27  10 

9647 

79  53  43 

9839 

78  19  57 

9816 

31 

Sun 

W. 

120  53  26 

3074 

122  22    7 

3058 

123  51     8 

3040 

125  20  31 

3099 

Venus 

W. 

93  54  27 

3150 

95  21  36 

3133 

96  49    5 

3113 

98  16  59 

3006 

Aldebaran 

W. 

64  16  17 

9713 

65  52  40 

9696 

67  29  25 

9680 

69    6  32 

9661 

Jupiter 

W, 

51  38  57 

9753 

53  14  26 

9738 

54  50  16 

9790 

56  26  29 

9704 

Mars 

E. 

42  47  48 

9503 

41    8  44 

9577 

39  29  18 

9561 

37  49  30 

9546| 

Spica 

E. 

70  26  13 

^ 

68  50  26 

9795 

67  14  19 

9706 

65  37  50 

9699, 
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I. 

.      AT  GREENWICH  APPARENT  NOON. 

1 

1 
1 

1 

THE  SUN'S 

Time 

of  the 

Semi. 

diameter 

paMiog 

tlie 
Merid- 
ian. 

Eqaatlonof 

Time. 

tob€ 

mddedto 

DiCfor 
Iboar. 

Afpmmt 
Blfbt  AMcnsion. 

Dlfr.for 
Iboar. 

DecUmUkm. 

DUr.for 
Iboar. 

Semi- 
diameter. 

fnm 
Time. 

Sat 
Sim. 
Mon. 

1 

2 
3 

ha* 

0  41  37.89 
0  45  16.20 
6  48  54.61 

9.094 
9.097 
9.103 

O          t            il 

N.  4  28  55.7 

4  52     1.8 

5  15    2.5 

+57^86 
57.65 
57.43 

16    2.12 
16     1.85 
16     1.58 

64.50 
64.52 
64.54 

m       ■ 

4    0.34 
3  ^.14 
3  24.06 

0*760 
0.757 
0.751 

Tues. 
Wed. 
Thur. 

4 
5 
6 

0  52  33.16 
0  56  11.86 
0  59  50.74 

9.109 
9.117 
9.125 

5  37  57.7 

6  0  47.1 
6  23  30.2 

57.19 
56.93 
56.66 

16     1.30 
16     1.03 
16    0.75 

64.56 
64.58 
64.61 

3    6.09 
2  48.29 
2  30.67 

0.745 
0.737 
0.729 

Frid. 

Sat 

Sm. 

7 
8 
9 

1    3  29.84 
1     7    9.16 
1  10  48.73 

9.134 
9.144 
9.155 

6  46    6.6 

7  8  36.2 
7  80  68.7 

56.38 
56.09 
55.78 

16    0.47 
16    0.19 
15  59.91 

64.64 
64.67 
64.71 

2  13.26 
1  56.08 
1  39.15 

0.720 
0.710 
0.699 

Mon. 
Tues. 
Wed. 

10 
11 
12 

1  14  28.57 
1  18   a69 
1  21  49.11 

9.166 
9.178 
9.190 

7  53  13.7 

8  15  20.8 
8  37  19.7 

55.46 
55.12 

54.78 

15  59.64 
15  59.36 
15  59.09 

64.75 
64.79 
64.84 

1  22.48 
1    6.09 
0  50.00 

0.688 
0.676 
0.664 

Thur. 

Frid. 

Sat 

Sm. 
Mon. 
Tues. 

13 
14 

15 

16 
17 
18 

1  25  29.86 
1  29  10.95 
1  32  52.38 

1  36  3418 
1  40  16.36 
1  43  5a93 

9.904 
9.218 
9.233 

9.249 
9.265 
9.282 

8  59  10.2 

9  20  51.9 
9  42  24.4 

10    3  47.3 
10  25    0.3 
10  46    3.3 

54.42 
54.04 
53.66 

53.25 
52.83 
52.41 

15  58.81 
15  58.54 
15  58.27 

15  58.00 
15  57.73 
15  57.46 

64.88 
64.93 
64.98 

65.03 
65.08 
65.14 

0  34.23 
0  18.81 
0    3.74 

0.650 
0.636 
0.621 

0.606 
0.590 
0.573 

0  10.98 
0  25.32 
0  39.26 

Wed. 
Thur. 
Frid. 

19 
20 
21 

1  47  41.89 
1  51  25.26 
1  55    9.05 

9.299 
9.316 
9.334 

11     6  55.7 
11  27  37.1 
11  48    7.3 

51.96 
51.49 
51.02 

15  57.20 
15  56.94 
15  56.68 

65.20 
65.26 
65.32 

0  52.81 

1  5.96 
1  18.69 

0.556 
0.539 
0.521 

Sat 
Sun. 
Mon. 

22 
23 
24 

1  58  53.28 

2  2  37.95 
2    6  23.06 

9.352 
9.371 
9.380 

12    8  25.9 
12  26  32.4 
12  48  26.6 

50.52 
50.01 
49.50 

15  56.42 
15  56.17 
15  55.93 

65.39 
65.46 
65.53 

1  30.98 
1  42.83 
1  54.24 

0.503 
0.484 
0.465 

Tues. 
Wed. 
Thur. 

25 
26 
27 

2  10    8.64 
2  13  54.69 
2  17  41.22 

9.409 
9.429 
9.449 

13    8    8.2 
13  27  36.9 
13  46  52.1 

48.97 
48.42 
47.85 

15  55.68 
15  55.44 
15  55.20 

65.60 
65.67 
65.74 

2    5.18 
2  15.64 
2  25.64 

0.446 
0.426 
0.406 

Frid. 

Sat 

Sun. 

28 
29 
30 

2  21  28.23 
2  25  15.74 
2  29    3.74 

9.469 
9.489 
9.510 

14    5  53.6 
14  24  41.1 
14  43  14.5 

47.27 

46.69 
46.09 

15  54.96 
15  54.72 
15  54.49 

65.80 
65.88 
65.96 

2  35.17 
2  44.21 
2  52.74 

0.386 
0.366 
0.345 

Mon. 

31 

2  32  52.25 

9.532 

N.15     1  33.3 

•M5.47 

15  54.26 

66.04 

3    0.76 

0.323 

MO 

TS.— Men  Tim.  of  Um  ( 

mad  hf  9 

abtrootloir  01.18  fh>m  Um 

II. 
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AT  GREENWICH  MEAN  NOON. 

t 

1 

1 

1 

1 

1 

THE  SUN'S 

Equation  of 

Time, 

tobe 

BubCd/rtm 

DJir.  for 
1  hour. 

Sidereal 

Time. 

or 

Right  AMention 

of 

Mean  Son. 

Apparent 
Right  Aieension. 

Dlff.for 
Ihoor. 

JppmrtHt 
Declination. 

Dilffor 
1  hoar. 

mddedto 
mum 
Tim*, 

Sat. 
Sun. 
Mon. 

1 
2 
3 

h      IU       • 

0  41  37.29 
0  45  15.65 
0  48  54.10 

9.096 
9.099 
9.J05 

N.  4  28  51.9 

4  51  58.3 

5  14  59.4 

+57.87 
57.66 
57.44 

ni       « 

4    0.39 
3  42.20 
3  24.10 

0.760 
0.757 
0.751 

Ii       ra       •        1 

0  37  36.90 ' 
0  41  33.45  1 
0  45  30.00 

Tues. 
Wed. 
Thur. 

4 
5 
6 

0  52  32.69 
0  56  11.43 
0  59  50.36 

9.111 
9.119 
9.127 

5  37  54.8 

6  0  44.5 
6  23  27.9 

57.20 
56.94 
56.67 

3    6.13 
2  48.32 
2  30.70 

0.745 
0.737 
0.729 

0  49  26.56 
0  53  23.11 
0  57  19.66 

Frid. 

1  Sat 
1  Sim. 

7 
8 
9 

1     3  29.51 
1     7    8.88 
1  10  48.49 

9.136 
9.146 
9.157 

6  46    4.6 

7  8  34.5 
7  30  57.3 

56.39 
56.10 
55.79 

2  13.29 
1  56.11 
1  39.17 

0.720 
0.710 
0.699 

1     1  16.22 
1     5  12.77 
1     9    9.32 

Mon. 
Tues. 
Wed. 

10 
11 
12 

1  14  28.37 
1  18    8.53 
1  21  48.99 

9.168 
9.180 
9.192 

7  53  12.5 

8  15  19.8 
8  37  19.0 

55.47 
55.13 
54.79 

1  22.49 
1     6.10 
0  50.01 

0.688 
0.676 
0.664 

1  13    5.88 
1  17    2.43 
1  20  58.98 

,  Thur. 
Frid. 
Sat 

Sun. 
Mon. 
Tues. 

13 
14 
15 

16 
17 

18 

1  25  29.78 
1  29  10.91 
1  32  52.38 

1  36  34.22 
1  40  16.43 
1  43  59.04 

9.200 
9.220 
9.235 

9.250 
9.266 
9.283 

8  59    9.6 

9  20  51.6 
9  42  24.3 

10    3  47.4 
10  25    0.8 
10  4^    3.9 

54.43 
54.05 
53.67 

53.26 
52.84 
52.42 

0  34.24 
0  18.82 
0    3.74 

0.650 
0.636 
0.621 

0.606 
0.590 
0.573 

1  24  55.54 
1  28  52.09 
1  32  48.64 

1  36  45.20 
1  40  41.75 
1  44  38.30 

0  10.98 
0  25.32 
0  39.26 

Wed. 
Thur. 
Frid. 

19 
20 
21 

1  47  42.04 
1  51  25.44 
1  55    9.27 

9.300 
9.317 
9.335 

11    6  56.5 
11  27  38.1 
11  48    8.5 

51.97 
51.50 
51.03 

0  52.82 

1  5.97 
1  18.70 

0.556 
0.539 
0.521 

1  48  34.86 
1  52  31.41 
1  56  27.97 

Sat 
Sun. 
Mon. 

22 
23 
24 

1  58  53.53 

2  2  38.23 
2    6  23.37 

9.353 
9.372 
9.391 

12    8  27.2 
12  28  33.9 
12  48  28.3 

50.53 
50.02 
49.50 

1  30.99 
1  42.84 
1  54.25 

0.503 
0.484 
0.465 

2    0  24.52 
2    4  21.07 
2    8  17.62 

Tues. 
Wed. 
Thur. 

25 
26 
27 

2  10    8.98 
2  13  55.06 
2  17  41.61 

9.410 
9.430 
9.450 

13    8  10.1 
13  27  38.8 
13  46  54.1 

48.97 
48.42 
47.85 

2    5.20 
2  15.68 
2  25.68 

0.446 
0.426 
0.406 

2  12  14.18 
2  16  10.74 
2  20    7i29 

Frid. 

Sat 

Sun. 

28 
29 
30 

2  21  28.65 
2  25  16.18 
2  29    4.20 

9.470 
9.490 
9.511 

14    5  55.7 
14  24  43.4 
14  43  16.8 

47.27 
46.69 
46.09 

2  35.20 
2  44.23 
2  52.76 

0.386 
0.366 
0.345 

2  24    3.85 
2  28    0.41 
2  31  56.96 

Mon. 

31 

2  32  52.73 

9.533 

N.15     1  35.6 

+45.47 

3    0.78 

0.323 

2  35  53.51 

Mora.- 

■TbeB 

laNoonm 

nj  b«  OMttmed  the  la 

ime  u  that  for  Apparen 

tNoon. 

Diff.  for  1  hour 
+  9».8565 

58 
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III. 


AT  GREENWICH  MEAN  NOON. 

1 

5 

1 
1 

1 

( 

THE  SUN'S 

Logntthm 

of  the 

Radios  Veetor 

ofthe 

Eortb. 

DIff.  for 
Ihonr. 

Moan  Time 
of 

1 

True  LONGiraDIL 

DUffor 
Ihonr. 

LATITUDB. 

A 

X' 

I 
2 
3 

91 
92 
93 

11  19  30.1 

12  18  36.6 

13  17  40.8 

19  35'4 
18  41.8 
17  45.9 

147.81 
147.T9 
147.64 

+0.43 

0.51 
0.56 

9.9999459 

0.0000691 

.0001926 

+51.8 
51.4 
51.6 

23  18  33.35  i 
23  14  37.45  1 
23  10  41.54 

4 
5 
6 

94 
95 
96 

14  16  43.0 

15  15  43.1 

16  14  41.1 

16  4ao 
15  4ao 

14  45.9 

147.55 
147.46 
147.38 

0.57 
0.56 
0.52 

.0003167 
.0004411 
.0005658 

51.8 
52.0 
52.1 

23    6  45.63  ; 
23    2  49.72  ! 
22  58  53.82 

7 
8 
9 

97 
98 
99 

17  13  37.2 

18  12  31.4 

19  11  2a8 

13  41.9 
12  36.0 
11  28.2 

147.30 
147.» 
147.14 

0.44 
0.34 
0.24 

.0006909 
.0006163 
.0009419 

52.2 
52.3 
52.3 

22  54  57.91  { 
22  51    2.00  , 
22  47    6.09  1 

10 
11 
12 

100 
101 
102 

20  10  14.4 

21  9    a3 

22  7  50.5 

10  ia7 

9    7.5 
7  546 

147.07 
147.00 
146.93 

+0.12 

-0.01 

0.14 

.0010675 
.0011930 
.0013181 

52.3 
52.2 
52.0 

22  43  10.19 
22  39  14.28 
22  35  18.37 

13 

14 
15 

103 
104 
105 

23  6  36.0 

24  5  19.8 

25  4     1.8 

6  40.0 
5  23.1 
4    5.6 

146.66 
146.79 
146.71 

0.27 
0.38 
0.47 

.0014427 
.0015668 
.0016902 

51.8 
51.5 
51.2 

22  31  22.46  , 
22  27  26.56 
22  23  30.65  j 

16 
17 

la 

108 
107 
106 

26  2  42.1 

27  1  20.7 
27  59  57.5 

2  45.8 

1  24.3 

60     1.0 

146.64 
146.56 
146.49 

0.54 
0.57 
0.57 

.0018127 
.0019341 
.0020544 

50.8 
50.3 
49.8 

22  19  3474  , 
22  15  38.83 
22  11  42.92 

19 

ao 

21 

109 
110 
111 

28  58  32.5 

29  97    5.6 

30  56  36.7 

58  35.9 
57    a8 
55  39.6 

146.41 
146.34 
146J26 

0.54 
0.48 
0.39 

.0021734 
.0022911 
.0024075 

49.3 

48.8 

4a2 

22    7  47.01  I 
22    3  51.10  : 
21  59  55J9  1 

32 
23 
24 

112 
113 
114 

31  54    5.9 

32  52  33.1 

33  50  58.2 

54    &9 
52  36.0 
51     1.0 

146.18 
146.09 
146.00 

Oi89 

0.18 

-0.06 

.0025226 
.0026363 
.0(^7487 

47.6 
47.1 
46.6 

21  55  59.29  \ 
21  52    3.38  ' 
21  48    7.47 

25 
26 
27 

115 
116 
117 

34  49  21.2 

35  47  42.1 

36  46    0.9 

49  23.9 
47  44.7 
46   a4 

145.91 
145.83 
145.74 

+0.08 
0.22 
0.35 

.0028599 
.0029700 
.0030790 

46.1 
45.G 
45.2 

21  44  11.56  i 
21  40  15.68  1 
21  36  19.75 

28 
29 
30 

118 
119 
120 

37  44  17.7 

38  42  33.4 

39  40  45.1 

44  20.0 
42  316 
40  47.1 

145.06 
145.57 
145.49 

0.45 
0.53 
0.59 

.0031671 
.0032944 
.0034011 

44.8 
44.5 
44.2 

21  32  23.84  i 
21  28  27.93  ] 
21  24  32.02 

81 

121 

40  38  55.8 

38  57.7 

145.41 

+0.61 

O.O035071 

+44.0 

21  20  38.11 

MOT*: A 

eocrMpoodt  to  Uh  in 

M«qalaos<if  thadala,  V 

totta*a««a« 

luiaoxof  JaniMi 

ryOd. 

DliribrllKMir 
-9».8230 

IV. 


APRIL,  1871. 


69 


GREENWICH  MEAN  TIME. 

g 

THE  MOON'S 

1 

1 
1 

2 
3 

SSMIUIAMBTBK. 

HORIZONTAL 

PARALLAX. 

MXRIDIAir  PA88AOK. 

AOX. 

Koon. 

Midnight 

Noon. 

Dili:  for 
Ihoar. 

Midoigbt. 

Diff.  for 
Iboar. 

DIfr.  for 
I  hour. 

Moon. 

15  3L4 
15  45.6 
15  59.7 

15  38.5 

15  52.7 

16  6.3 

56  51.8 

57  43.9 

58  35.6 

+2.18 
2.19 
2.08 

57  17.6 

58  10.1 
58  59.8 

+2.18 
2.16 
1.95 

ll       m 

9    8.4 

9  59.1 

10  49.5 

m 

2.12 
2.10 
2.10 

d 

11.3 
12.3 
13.3 

4 
5 
6 

16  12.4 
16  22.5 
16  29.0 

16  17.8 
16  26.2 
16  30.7 

59  22.2 

59  59.2 

60  23.1 

1.77 
1.29 
0.69 

59  42.2 

60  13.0 
60  29.5 

1.55 

1.00 

+0.37 

11  40.1 

12  31.5 

13  24.5 

2.12 
2.17 
2.25 

14.3 
15.3 
16.3 

7 
8 
9 

16  31.4 
16  29.7 
16  24.5 

16  31.1 
16  27.5 
16  20.8 

60  32.0 
60  25.9 
60    6.7 

+0.05 

-0.55 

1.03 

60  30.8 
60  17.7 
59  53.2 

-0.26 
0.81 
1.22 

14  19.7 

15  17.4 

16  17.0 

2.-35 
2.45 
2.51 

17.3 
18.3 
19.3 

10 
11 

12 

16  16.6 
16    7.0 
15  56.6 

16  12.0 
16     1.8 
15  51.4 

59  37.6 
59    2.4 
58  24.2 

1.37 
1.55 
1.61 

59  20.5 
58  43.5 
58    5.0 

1.47 
1.59 
1.60 

17  17.3 

18  16.6 

19  13.4 

2.50 
2.43 
2.30 

20.3 
21.3 
22.3 

13 
14 
15 

15  46.1 
15  36.1 
15  26.6 

15  41.0 
15  31.3 
15  22.2 

57  45.8 

57     8.8 
56  34.2 

1.58 
1.50 
1.38 

57  27.0 
56  51.1 
56  18.0 

1.54 
1.44 
1.32 

20    6.8 

20  56.6 

21  43.4 

2.15 
2.01 
1.89 

23.3 
24.3 
25.3 

16 
17 

18 

15  18.0 
15  10.2 
15    3.2 

15  14.0 
15    6.6 
15    0.1 

56    2.4 
55  33.7 
55    8.1 

1.26 
1.13 
1.00 

55  47.7 
55  20.5 
54  56.6 

1.20 
1.07 
0.93 

22  27.8 

23  10.8 
23  53.2 

1.82 
1.77 
1.77 

26.3 
27.3 
28.3 

19 
20 
21 

14  57.2 
14  52.1 
14  48.3 

14  54.5 
14  50.0 
14  46.9 

54  45.9 
54  27.4 
54  13.3 

0.85 
0.68 
0.48 

54  36.1 
54  19.7 
54    8.2 

0.77 
0.59 
0.37 

0  35.8 

1  19.2 

1.79 
1.83 

29.3 
0.7 
1.7 

22 
23 
24 

14  45.9 
14  45.3 
14  46.7 

14  45.4 
14  45.7 
14  48.3 

54    4.5 
54    2.2 
54    7.5 

-0.24 

+0.05 

0.39 

54    2.5 
54    3.8 
54'  13.3 

-0.10 

+0.22 

0.58 

2    4.0 

2  50.4 

3  38.4 

1.90 
1.97 
2.03 

2.7 
3.7 
4.7 

25 
26 
27 

14  50.5 

14  56.7 

15  5.6 

'  14  53.3 
15    0.8 
15  10.9 

54  21.3 

54  44.3 

55  16.7 

0.77 
1.15 
1.54 

54  31.7 

54  59.4 

55  36.4 

0.96 
1.35 
1.73 

4  27.8 

5  17.9 

6  8.3 

2.08 
2.10 
2.09 

5.7 
6.7 

7.7 

28 
29 
30 

15  16.9 
15  30.3 
15  45.4 

15  23.4 
15  37.7 
15  53.2 

55  58.3 

56  47.7 

57  42.9 

1.91 
2.20 
2.37 

56  22.1 

57  14.8 

58  11.5 

2.00 
2..30 
2.39 

6  58.4 

7  47.9 

8  37.2 

2.07 
2.05 
2.05 

87 

9.7 

10.7 

31 

16     1.0 

16    8.6 

58  40.1 

+2.37 

59    8.1 

+2.29 

9  26.5 

2.07 

11.7 

■ 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMenilon. 

Dlff. 
for  1  m. 

Declinatioii. 

Dlff. 
forlm. 

Hoor 

Right  AMantloD. 

Dlff. 
forlm. 

Deelinatlon. 

Dift 
forlm. 

SATURDAY  1. 

MONDAY  3. 

0 

h     m     M 

9  27  11.63 

1       ■ 
9.9917 

N.18  39  35.7 

It 

0 

h    m     ■ 

11  13    3.23 
11  15  14.82 

I      " 
,     9.1931 

N.10  11     5.9^    19.657 

9  58  24.4    19.727 

1 

9  29  24.91 

9.9911 

18  31  18.9 

8J33 

1 

1     9.1999 

2 

9  31  38.15 

9.9904 

18  22  55.6 

8.449 

2 

11  17  26.40 

9.1998 

9  45  38.6   19.797 

3 

9  33  51.35 

j     9.9197 

1     18  14  25.8|    8J»50 

3 

11  19  37.97 

9.1997 

9  32  48.7   19.865 

4 

9  36    451 

1     9.9190 

18    5  49.6^    8.657 

4 

11  21  49J>3 

9.1997 

9  19  54.7   19.939 

5 

9  38  17.63 

9.9183 

17  57     7.0,     8.763 

5 

11  24    1.08 

9.1997 

9    6  56.7   19.998 

6 

9  40  30.71 

9.9175 

17  48  18.0      8.869 

6 

11  26  12.63 

9.1997 

8  53  54.8    13.063 

7 

9  42  4a74 

9.9168 

17  39  22.7     8.974 

7 

11  28  24.18 

9.1997 

8  40  49.1    13.196 

8 

9  44  56.72 

9.9100 

17  30  21.1      9.079 

8 

11  30  35.73 

9.1998 

8  27  39.6   I3a88 

9 

9  47    9.66 

9^153 

17  21  13.2    9.184 

9 

11  32  47.30 

9.1999 

8  14  26.4    13.949 

10 

9  49  22.56 

9.9146 

17  11  59.0      9.988 

10 

11  34  58.88 

9.1930 

8    1    9.6    13.310 

11 

9  51  35.41 

9.9139 

17    2  38.6;    9.391 

11 

11  37  10.47 

9.1909 

7  47  49.2|  13J89 

12 

953  48.22 

9.9131 

16  53  12.0,     9.493 

12 

11  39  22.07 

9.1934 

7  34  25.3j  13.497 
7  20  57.9   13.483 

13 

9  56    0.98 

9.9194 

16  43  39.2;    9.595 

13 

11  41  3a68 

9.1937 

14 

9  58  ia70 

9.9117 

16  34     0.3,     9.697 

14 

11  43  45.31 

9.1940 

7    7  27.2    i3Ji38 

15 

10    0  26.37 

9.9109 

16  24  15.4     9.797 

15 

11  45  56.96 

9.1943 

6  53  53.2   13.591 

16 

10    2  39.00 

9J9109 

16  14  24.5     9.897 

16 

11  48    8.63 
11  50  20.32 

9.1947 

6  40  16.0    13.644 

17 

10    4  51.59 

9J9094 

16    4  27.6    9.996 

17 

9.1951 

6  26  35.71  13.695 
6  12  52.3   13.745 

18 

10    7    4.13 

9J9087 

15  54  24.8,  10.095 

18 

11  52  32.04 

9.1956 

19 

10    9  ia63 

9.907^ 

15  44  16.2;  10.199 

19 

11  54  4a79 

9.1961 

5  59    5.9,  13.794 

20 

10  11  29.08 

9.9065 

15  34    1.8  ioj»8 

20 

11  56  55.57 

9.1967 

5  45  16.7   13.819 

21 

10  13  41.49 

15  23  41.6   10.384 

21 

11  59    7.39 

9.1973 

5  31  24.8   13.688 

22 

10  15  53.86 

9.9058 
9J9061 

15  13  15.7   10.480 

22 

12    1  19.24 

9.1979 

5  17  30.2   13JKD 

23 

10  18  aii^ 

N.15    2  44.1    10.574 

23 

12    3  31.13. 

9.1986 

N.  5    3  33.0!  13.9:6 

SI 

JNDAY  2. 

TUESDA 

Y  4. 

0 

10  20  18.48 

9J»44 

N.14  52    6.81  10.6681 

0 

12    5  4a06 

9.1993 

N.  4  49  33.3   140)17 

1 

10  22  30.73 

9.9097 

14  41  23.9 

10.769 

1 

12    7  55.03 

9.9001 

4  35  31.1 

14.057 

2 

10  24  42.94 

9J9031 

14  30  35.4 

10.855 

2 

12  10    7.05 

9.9009 

4  21  26.4 

14UI97 

3 

10  26  55.11 

9.9094 

14  19  41.3 

lOJMO 

3 

12  12  19.12 

9.9018 

4    7  19.4 

14.135  1 

4 

10  29    7.24 

9.9018 

14    8  41.7 

11.037 

4 

12  14  31.24 

9.9097 

3  53  lO.l 

14.179 

5 

10  31  19.33 

9.9019 

13  57  36.7 

11.197 

5 

12  16  43.42 

9.903ffl 

3  38  58.6 

14.906 

6 

10  33  31.38 

9.9006 

13  46  26.3 

11.916 

6 

12  18  55.67 

9.9046 

3  24  45.0 

11.949 

7 

10  35  43.39 

9.9000 

13  35  10.6 

llJi03 

7 

12  21    7.98 

9.9056 

3  10  29.4 

14.974 

8 

10  37  55.37 

9.1904 

13  23  49.7 

11.390 

8 

12  23  20.35 

9J9067 

2  56  11.9 

14.305 

9 

10  40    7.31 

9.1988 

13  12  23.6 

11.476 

9 

12  25  32.79 

9.9078 

2  41  52.6 

14.335 

10 

10  42  19.22 

9.1983 

13    0  5^4 

11.561 

10 

12  27  45.30 

9.9090 

2  27  31.6 

14.363 

11 

10  44  31.10 

9.1978 

12  49  16.1 

11.646 

11 

12  29  57.88 

9.9103 

2  13    8i) 

14.390 

12 

10  46  42.95 

9.1973 

12  37  34.8 

11.730 

12 

12  32  10.54 

9.9116 

1  58  44.7 

14.415 

13 

10  48  54.76 

9.1968 

12  25  48.5 

11.813 

13 

12  34  23.27 

9.919C 

1  44  19.1 

14.438 

14 

10  51    6.54 

9.1963 

12  13  57.2 

11.895 

14 

12  36  3a08 

9.9143 

1  29  52.1 

14.460 

15 

10  53  18;30 

9.1958 

12    2    1.0 

lijanh 

15 

12  38  48i)8 

9.9157 

1  15  23.8 

14.480 

16 

10  55  30.04 

9.1954 

11  50    0.0 

194)55 

16 

12  41     1.97 

9JJ179 

1    0  54.3    i4.49d  . 

17 

10  57  41.76 

9.1050 

11  37  54.2 

19.134 

17 

12  43  15.05 

9.9187 

0  46  23.8    14.516  1 

18 

10  59  53.45 

9.1947 

11  25  4a7 

19J213 

18 

12  45  28.22 

^^tm 

0  31  52.3 

14.539 

19 

11    2    5.12 

9.1943 

11  13  28.6 

19.989 

19 

12  47  41.49 

9.9^ 

0  17  19.9 

14.546  I 

20 

11     4  16.77 

9.1940 

11    1    8i) 

19.365 

20 

12  49  54.86 

9.9937 

N.  0    2  46.7 

14.558  : 

21 

11    6  28.40 

9.1937 

10  48  44.7 

19.439 

21 

12  52    a33 

9.9954 

S.  0  11  47.2 

14.570  [ 

22 

11    8  40.02 

9.1935 

10  36  16.1 

19.513 

22 

12  54  21.90 

^^trn 

0  26  21.8 

14.580 

23 

11  10  51.63 

9.1933 

10  23  43.1 

19.585 

23 

12  56  35.58 

9.9390 

0  40  515.9 

11.5tfS 

24 

11  13    a23 

9.1031 

N.IO  11    5.9 

19.657 

24 

12  .58  4!>.37 

9.9309 

S.  0  55  32.4 

14J>95 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

How. 

1 

Rif ht  AteenaioiL 

DlfT. 
forlm. 

Difr. 

forlm. 

Hoar 

Right  AaemitUm. 

Difr. 

forlm. 

DIff. 
forlm. 

WEI 

)NESI 

)AY  5. 

FRIDAY  7. 

0 

12*  58*  49^37 

■ 
9J3300 

's.  0°55'32!4 

14.505 

0 

h    m     ■     1      ■ 

14  48  57J27I    9.3735 

S.12  1151.5   i9Jn5 

1 

13    1    3i27 

S.S398 

1  10    8.3 

14.600 

1 

14  51  19.78 

j     9.377J 

12  24  44.7,  19.848 

2 

13    3  17.29 

9.3348 

1  24  44.3 

14.603 

2 

14  53  42.53 

9.3811 

12  37  33.3.  19.760 

3 

13    5  31.43 

9.8368 

1  39  20.6 

14.603 

3 

14  56    5.49 

9.3849 

12  50  17.1:  19.688 

4 

13    7  45.69 

9.9389 

1  53  57.0 

14.600 

4 

14  58  28.69 

9.3887 

13    2  56.0.  19.605 

5 

13  10    0.09 

9.9410 

2    833.3 

14.601 

5 

15    0  52.13 

9.3995 

13  15  29.9    19.521 

6 

13  12  14.62 

2  23    9.4 

14.508 

6 

15    3  15i}0 

9.3963 

13  27  58.8    19.436 

7 

13  14  29iW 

9.9454 

2  37  45.3 

14.593 

7 

15    5  39.70 
15    8    3.83 
15  10  28.19 

9.4001 

13  40  22.5    19.349 

8 

13  16  44.07 

9.9477 

2  52  20i^ 

14.56(7 

8 

9.4040 

13  52  41.0;  19.961 

9 

13  18  59.00 

9.9S00 

3    6  5ai 

14.579 

9 

9.4079 

14    4  54.1 

19.170 

10 

13  21  14.07 

9.9594 

3  21  30.7 

14.570 

10 

15  12  52.78 

9.4118 

14  17    1.7 

19.078 

11 

13  23  29J29 

9.9548 

3  36    4.6 

14.558 

11 

15  15  17.60 

9.4156 

14  29    a6 

llJ98i 

:  12 

13  25  44.65 

9.9573 

3  50  37.7 

14.545 

12 

15  17  42.65 

9.4195 

14  40  59.8!  11.888 

13 

13  28    0.15 

9.9596 

4    5  10.0 

14.530 

13 

15  20    7.94 

9.^34 

14  52  50.3    11.791 

14 

13  30  15.80 

9^9633 

4  19  41.4 

14.513 

14 

15  22  33.46 

9.4973 

15    4  35.0    11.693 

15 

13  32  31.61 

9J9649 

4  34  11.8 

14.495 

15 

15  24  59.21 

9.4319 

15   16  ia7     11.593 

16 

13  34  47.59 

9.9076 

4  48  41.0 

14.475 

16 

15  27  25.19 

9.4350 

15  27  4a4    11.499 

17 

13  37    a73 

9.9703 

5    3    9.0 

14.453 

17 

15  29  51.40 

9.4389 

15  39  12.9   11.389 

18 

13  39  20.04 

9J9731 

5  17  35.6 

14.430 

18 

15  32  17.84 

9.4497 

15  50  33.2*  11.985 

19 

13  41  36.51 

9.9750 

5  32    0.8 

14.406 

19 

15  34  44.51 

9.4465 

16    1  47.2   11.179 

20 

13  43  53.15 

9.9787 

5  46  24.4 

14.378 

20 

15  37  11.41 

9.4503 

16  12  54.8,  11.079 

21 

13  46    9.96 

9.9816 

6    0  46.4 

14.350 

21 

15  39  38.54 

9«4541 

16  23  55.9    10JW3 

2^ 

13  48  26.94 
13  50  44.10 

9.9845 

6  15    6.6 

14.390 

22 

15  42    5.90 

9.4578 

16  34  50.4    10.859 

23 

9:8675 

S.  6  29  24^ 

14.968 

23 

15  44  33.49 

9.4616 

S.  16  45  28^   10.739 

THl 

URSDi 

^Y  6. 

SAT 

rURDi 

^Y  8. 

0 

13  53    1.44 

9.9905 

S.  6  43  41.1 

14.954 

0 

15  47    1.30 

9.4653 

S.16  56  19.1 

10aB5 

1 

13  55  ISM 

9.9936 

6  57  55.3 

14.919 

1 

15  49  29.34 

9.4090 
9.4797 

17    6  53.2 

lOJilO 

2 

13  57  3a66 

9.9967 

7  12    7.4 

14.189 

2 

15  51  57.60 

17  17  20.3 

10.393 

3 

13  59  54.55 

9.9996 

7  26  17.2 

14.143 

3 

15  54  2a08 

9.4764 

17  27  40.4 

10J275 

4 

14    2  12.64 

9.3030 

7  40  24i; 

14.109 

4 

15  ,56  54.77 

9.4800 

17  37  53.4 

10.155 

5 

14    4  30.92 

9.3069 

7  54  29.6 

14.060 

5 

15  59  23.68 

9.4836 

17  47  59.2 

10UO4 

6 

14    6  49.39 

9.3094 

8    8  32.0 

14.015 

6 

16    1  52.80 

9.4871 

17  57  57.7 
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Hoar. 

Right  AfoeniioD. 

for  ]  m. 

DeeUnmtfoii. 

DIff. 
forlm. 

Hour. 

Right  AMenitoiL 

JHft. 
forlm. 

forlm. 

TUESDAY  25. 

THURSDAY  27. 

0 

b     m     ■ 

6  31   ao8 

■ 
9.1663 

N.23  41  25.2 

l!o50 

0 

h     m     t 

8  15  58.36 

• 
9.1900 

NJ»  19  3^ 

4.478 

1 

6  33  13.11 

9.1677 

23  42  24.8 

0J97 

1 

8  18    9.81 

90906 

22  15    1.8 

4.S99 

2 

635  23.22 

9.1691 

23  43  17.6 

0.895 

2 

8  20  21.24 

9.1909 

22  10  2ao 

4.706 

3 

6  37  33.41 

94704 

23  44    3.6 

0.719 

3 

8  22  32.64 

9.1896 

22    5  37.2 

44i30 

4 

6  3D4a68 

9.1717 

23  44  42.8 

0.599 

4 

8  24  44.02 

9.1893 

22    0  44.6 

4J94 

5 

6  41  54.03 

9.1739 

23  45  15.2 

0.485 

5 

8  26  55.37 

9.1889 

21  55  45ja 

5.047 

6 

6  44    4.45 

9.1743 

23  45  40.8 

0J71 

6 

8  29    a69 

9.18S4 

21  50  39.0 

5.160 

7 

6  46  14.94 

9.1754 

23  45  59.6 

0.957 

7 

8  31  l7Jde 

9.1879 

21  45  2a0 

5.973 

8 

6  48  25.50 

9.1765 

23  46  11.6 

0.143 

8 

8  33  29.24 

9.1874 

21  40    6.2 

5.386 

9 

6  50  36.12 

9.1776 

23  46  163 

400139 

9 

8  35  40.47 

9.1869 

21  34  39.6 

5.406 

10 

6  52  46.81 

9.1787 

23  46  15.1 

-04)85 

10 

8  37  51.67 

90863 

21  29    6.3 

5J611 

11 

6  54  57.56 

9.1797 

23  46    a6 

0.900 

11 

8  40    2.83 

9.1857 

21  23  26.2 

5.70 

12 

6  57    8.37 

9.1807 

23  45  51J2 

0.315 

12 

8  42  13.95 

9.1851 

21  17  39.4 

5.835 

13 

6  59  19.25 

9.1817 

23  45  28.9 

0.430 

13 

8  44  25.04 

9.1845 

21  11  45i) 

5.947 

14 

7    1  30.19 

9.1636 

23  44  59.6 

0.546 

14 

8  46  36.09 

9.1838 

21    5  45.7 

«4)58 

15 

7    3  41.18 

9.1835 

23  44  23.4 

0.661 

15 

8  48  47.10 

9.1839 

20  59  38.8 

6.169 

16 

7    5  52.22 

9.1843 

23  43  40.3 

0.778 

16 

8  50  58.07 

9.1835 

20  53  25.3 

6.980 

17 

7    8    3.30 

9.1851 

23  42  50.3 

0.899 

17 

8  53    9.00 

9.1818 

20  47    5.2 

6J00 

18 

7  10  14.43 

9.1858 

23  41  5a4 

14)07 

18 

8  55  19.89 

9.1811 

20  40  38.5 

64i00 

19 

7  12  25.60 

9.1865 

23  40  49.6 

1.193 

19 

8  57  30.73 

9.1834 

20  34    .5.2 

6.610 

20 

7  14  36.81 

9,1879 

23  39  38.8 

1J337 

20 

8  59  41.53 

9.1796 

20  27  25.3 

6.790 

21 

7  16  48.06 

9.1879 

23  38  21.1 

1.353 

21 

9    1  52.28 

9.1789 

20  20  38.8 

6.839 

22 

7  18  59.35 

9.1885 

23  36  5a4 

1.463 

22 

9    4    2.99 

9.1781 

20  13  45.7 

6.830 

23 

7  21  10.67 
WED] 

9.1800 

NESD. 

N.23  35  24.8 
A.Y  26. 

1.585 

23 

9    6  ia65 
Fl 

9.1773 

IIDAY 

N.20    6  46.1 
28. 

74)48 

0 

7  23  22.02) 

9.1885 

N.23  33  4a2| 

1.701 

0 

9    8  24J27 

9.1765 

N.19  59  40.0 

7.156 

1 

7  25  33.40 

9.1900 

23  32    0.7 

1.817 

1 

9  10  34.84 

9.1757 

19  52  27J) 

7J903 

2 

7  27  44.80 

9.1904 

23  30    8.2 

1.933 

2 

9  12  45.36 

9.1749 

19  45    8.6 

7J70 

3 

729  56J23 

9.1908 

23  28    8.8 

90)49 

3 

9  14  55.83 

9.1741 

19  37  43.3 

7.477 

4 

7  32    7.69 

9.1011 

23  26    2.4 

9.165 

4 

9  17    a25 

9.1733 

19  30  11.5 

7.584 

5 

7  34  19.17 

9.1915 

23  23  49.0 

9.981 

5 

9  19  16.62 

9.1795 

19  22  33.3 

7.690 

6 

7  36  30.67 

9.1918 

23  21  2a6 

9.397 

6 

9  21  264)5 

9.1717 

19  14  48.7 

7.796 

7 

7  38  42.19 

9.1931 

23  19    1.3 

9.513 

7 

9  23  37.23 

9.1709 

19    6  57.7 

7.909 

8 

7  40  53.73 

9.1933 

23  16  27.0 

9.630 

8 

9  25  47.46 

9.1700 

18  59    0.4 

84)06 

9 

7  43    5.28 

9.1994 

23  13  45.7 

9.746 

9 

9  27  57.64 

9.1099 

18  50  56.8 

8.110 

10 

7  45  16.84 

9.1935 

23  10  57.5 

9.863 

10 

9  30    7.77 

9.1683 

18  42  47.0 

8J914 

11 

7  47  28.40 

9.1936 

23    8    2.3 

94)78 

11 

9  32  17.85 

9.1675 

18  34  31.0 

8J17 

12 

7  49  39.96 

9.1937 

23    5    0.1 

34194 

12 

9  34  27.88 

9.1667 

18  26    8i> 

8.490 

13 

7  51  51.52 

9.1938 

23    1  51.0 

3J310 

13 

9  36  37.86 

9.1659 

18  17  40.6 

8.599 

14 

7  54    a08 

9.1998 

22  58  :I5.0 

3.396 

14 

9  38  47.79 

9.1651 

18    9    6.1 

8.094 

15 

7  56  14.64 

9J996 

22  55  12.0 

3.441 

15 

9  40  57.67 

9.1643 

18    0  25.4 

8.796 

16 

758  26.20 

9.1937 

22  51  42.1 

3.557 

16 

9  43    7.50 

9.1635 

17  51  38.6 

8.837 

17 

8    0  37.76 

9.1996 

22  48    5.3 

3.679 

17 

9  45  17J29 

9.1637 

17  42  45.8 

8.998 

18 

8    2  49.31 

9.1934 

22  44  21.5 

3.788 

18 

9  47  27.03 

9.1619 

17  33  47.1 

94)98 

19 

8    5    0.85 

9.1993 

22  40  30.8 

3.900 

19 

9  49  36.72 

9.1611 

17  24  42.4 

9.198 

20 

8    7  12.38 

9.1990 

22  36  33.2 

44)18 

20 

9  51  46.36 

9.1603 

17  15  31.7 

9.997 

21 

8    9  23.89 

9.1918 

22  32  28.7 

4033 

21 

9  .53  55i)5 

9.1595 

17    6  15.1 

9.395 

22 

8  11  35.39 

9.1915 

22  28  17JS 

4.948 

22 

9  56    5.50 

9.1588 

16  56  52.6 

9.4S3 

23 

8  13  46.88 

9.1919 

22  23  5.9.0 

4.363 

23 

9  58  15.00 

9.1580 

16  47  24.3 

9.599 

24 

8  15  58.36 

9.1909 

N.22  19  33.8 

4.478 

24 

10    0  24.46 

9.1573 

N.16  37  50.2 

9.617 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

lUghi  Aaeenaton. 

Dur. 

for  1  n. 

Declination. 

DiA 
forim. 

Hoar. 

Right  Aioenilon. 

Dlff. 
forlm. 

Diflr. 

forlm. 

SAT 

•UM)4 

lY  39. 

SUNDAY  30. 

0 

h    m     t 
10    0  34.46 

• 

9.1573 

N.16**3y  5d!3 

n 
9.617 

0 

b     m     • 
10  53    1.08 

• 
9.1460 

N.13  30  40.3 

13  6  sao 

It 
11.747 

1 

10    3  33.87 

9.1565 

16  38  10.3 

9.713 

1 

10  54    9.84 

9.14S0 

11.897 

3 

10    4  4a34 

9.1558 

16  18  34.6 

0.809 

3 

10  56  18.59 

9.1458 
9.1457 

11  57    1.1 

11J)05 

3 

10    6  53.57 

9.1551 

16    8  33.^ 

9.904 

3 

10  58  37;34 

11  45    4.5 

11.083 

4 

10    9    1.86 

9.1545 

15  58  3ai 

0.908 

4 

11    0  3a08 

9.1457 

11  33   a3 

19U)63 

5 

10  11  11.11 

9.1538 

15  48  3a4 

10.099 

5 

11    3  44.81 

9.1457 

11  30  57i 

19.137 

6 

10  13  30.32 

9.1539 

15  38  35.1 

10.185 

6 

11    4  53.55 

9.1458 

11    8  46.8 

19.919 

7 

10  15  39.50 

9.1590 

15  38  11J2 

10.978 

7 

11    7    3.30 

9.1459 

10  56  31.8! 

19.987 

8 

10  17  38.64 

9.1590 

15  17  51.7 

10J71 

8 

11    9  11.06 

9.1460 

10  44  13.4 

19.363 

9 

10  19  47.74 

9.1514 

15    7  36.7 

10.463 

9 

11  11  19.83 

9.1469 

10  31  48.6 

19.439 

10 

10  31  56.81 

9.1508 

14  56  58.3 

10.554 

10 

n  13  38.61 

9.1464 

10  19  30J5 

19.503 

11 

10  34    5.85 

9.1503 

14  46  30.3 

10.644 

11 

11  15  37.40 

9.1467 

10    6  48.3 

19.573 

13 

10  36  14.86 

9.1498 

14  35  3a8 

10.733 

13 

11  17  4a31 

9.1470 

9  54  11.7| 

19.643 

13 

10  38  33.83 

9.1493 

14  34  53.3 

10.891 

13 

11  19  55.04 

9.1474 
9.1478 
9J489 

9  41  31.0 

19.719 

14 

10  30  33.77 

9.1489 

14  14    0.3 

10.908 

14 

11  33    a89 

9  38  46.3 

19.780 

15 

10  33  41.69 

9.1485 

14    3    3J2 

10JK(& 

15 

11  34  13.77 

9  15  57i 
9    3    4.3 

19.848 

16 

10  34  50.58 

9.1481 

13  53    04) 

11.081 

16 

11  36  31.68 

9.1487 

19.915 

17 

10^  5945 

9.1477 

13  40  53.5 

11.166 

17 

11  38  30.62 

9.1499 

8  50    7.3 

19.983 

18 

10  39    8.30 

9.1473 

13  39  41.0 

11.931 

18 

11  30  33.59 

9.1498 

8  37  as 

13.044 

19 

10  41  17.13 

9.1470 

13  18  33.4 

11.335 

19 

11  32  48.60 

9.1505 

8  34    1.9 

13.107 

90 

10  43  35.94 

9.1467 

13    7    0.7 

IMIO 

30 

11  34  57.65 

9.1519 

8  10  53.5; 

13.170 

31 

10  45  34.74 

9.1465 

13  55  32.9 

11.503 

31 

11  37    a74 

9.15;) 

7  57  41.4 

13J931 

33 

10  47  43.53 

9.1463 

13  44    0.3 

11.585 

32 

11  33  15.87 

9.1S87 

7  44  35.6, 

13.931 

33 

10  49  52.31 
JO  52    1.08 

9.1461 

13  33  32.6 

11.637 

33 

11  41  35.05 

9.1535 

7  31    6.31 

13.350 

34 

9.1460 

N.13  30  40.3 

11.747 

34 

11  43  34.39 

9.1544 

N.  7  17  4^3 

13.408 

PHASE 

;s  OF  TH 

E  MOON. 

O 

FullW 

[oon,       .     . 



d         h 

5      2 

23!o 

€ 

Last  C 

[uarter,  .     . 

.      .      .      . 

...     1 

1     17 

51.7 

• 

New» 

loon,      .     . 

•      .      . 

...     11 

J      7 

3.4 

3) 

First  ( 

Quarter,  .     • 

.    .    . 

.     .     .     .    2' 

7     11 

47.5 

IT 

Perige 
Apoge 

e.    .     .     . 

d 

7 

h 
2.0 

c 

e.   .     -     - 

22 

19  7 
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GREENWICH  MEAN  TIME. 

LUNAft  DISTANCES. 

Id 

star*!  Nmme 

p.  L. 

p.  L. 

P.L. 

P.L. 

»1 

and 

Noon. 

of 

mh. 

of 

VIb. 

of 

Kb- 

of     1 

^ 

P<MiUoo. 

Difr. 

Diff. 

Difr. 

Diflr.  1 

1 

Sun 

W. 

136  50  16 

3004 

128  20  24 

9968 

129  50  52 

9969 

131  21  44 

9959 

Venus 

W. 

99  45  14 

3076 

101  13  53 

3056 

102  42  56 

3039 

104  12  21 

3016  , 

Aldebaran 

W. 

70  44    4 

9644 

72  21  59 

9697 

74    0  17 

9610 

75  38  59 

9569' 

Jupiter 
Pollux 

W. 

58    3    4 

9685 

59  40    4 

9668 

61  17  27 

9659 

62  55  12 

9633  1 

W. 

26  53    1 

9799 

28  29  12 

9005 

30    558 

9679 

31  43  15 

9646  , 

Mars 

E. 

36    9  21 

9530 

34  28  49 

9515 

32  47  56 

9496 

31    6  40 

9483 

Spica 

E. 

64    1    0 

9675 

62  23  47 

9660 

60  46  14 

9644 

59    8  19 

9636 

2 

Aldebaran 

W. 

83  58  31 

9504 

85  39  39 

9489 

87  21  10 

9470 

89    3    6 

«»i 

Jupiter 
Pollux 

W. 

71  10    2 

9545 

72  50  12 

9597 

74  30  47 

9510 

76  11  46 

9499  j 

W. 

39.57  26 

9540 

41  37  44 

9590 

43  18  30 

9500 

44  59  43 

9480  , 

Spica 

E. 

50  53-20 

9551 

49  13  17 

9536 

47  32  54 

9599 

45  52  11 

9507  1 

Antares 

E. 

96  45  16 

9307 

95    4  41 

9519 

93  23  44 

9494 

91  42  22 

9476  , 

1 

3 

Aldebaran 

W. 

97  38  48 

9368 

99  23    8 

9363 

101    7  50 

9338 

102  52  54 

9399I 

Jupiter 
Pollux 

W. 

84  42  43 

9409 

8626    5 

9399 

88    9  51 

9378 

89  53  53 

9363; 

W. 

53  32  29 

9389 

55  16  19 

9373 

57    0  33 

9355 

58  45  12 

9339  1 

Spica 

E. 

37  24    6 

94S0 

35  41  43 

9443 

33  59    9 

9436 

32  16  26 

9431 

Antares 

E. 

83    929 

9393 

81  25  44 

9378 

79  41  37 

9363 

77  57    9 

9347 

Saturn 

E. 

114  18    1 

9379 

112  33  46 

9355 

110  49    7 

9339 

109    4    4 

9394 

4 

Jupiter 
Pollux 

W. 

96  40    2 

9»0 

100  26  16 

9977 

102  12  50 

9964 

103  59  42 

9351 

W. 

67  34    8 

9964 

69  21    0 

9951 

71    8  12 

9938 

72  55  43 

1»35 

Rcgulus 

W. 

31  37  44 

9973 

33  24  23 

9958 

35  1125 

9943 

36  58  49 

990 

Antares 

E. 

69    930 

9979 

67  23    0 

9967 

65  36  12 

9936 

63  49    7 

9945 

Saturn 

E. 

100  13  24 

99sa 

98  26  14 

9939 

96  38  45 

9996 

94  50  56 

9914 

5 

PoUux 

W. 

81  57  43 

9179 

83  46  53 

9163 

85  36  17 

9155 

87  25  53 

9146 

Regulus 

W. 

46    040 

9170 

47  49  53 

9160 

49  39  21 

9150 

51  29    4 

9143 

Bii^ 

W. 

20  47  51 

9078 

22  39  24 

9068 

24  31  13 

9069 

26  23  16 

9350 

Antares 

E. 

54  49  58 

9900 

53    1  31 

9194 

51  12  54 

9188 

49  24    8 

9163 

Saturn 

E. 

85  47  38 

9161 

83  58  12 

9153 

82    8  33 

9143 

80  18  40 

9137 

a  Aquils 

E. 

101  25  30 

9608 

99  52  32 

9859 

98  19  12 

9637 

96  45  32 

9835  1 

6 

PoUux 

W. 

96  36  33 

9118 

98  27    4 

9113 

100  17  43 

9111 

102    8  26 

9166  1 

Reffulus 

W. 

60  40  22 

9111 

62  31    5 

9107 

64  21  54 

9103 

66  12  49 

9100  , 

Mars 

W. 

35  46  29 

9019 

37  39  34 

9014 

39  32  46 

9011 

41  26    3 

9008 

Antares 

£. 

40  19    2 

9176 

38  29  58 

9178 

36  40  57 

9183 

34  52    3 

9167 

Saturn 

E. 

71    6  44 

9107 

69  15  55 

9103 

67  25    1 

9101 

65  34    3 

9397 

a  Aquiltf) 

E. 

88  53  53 

9786 

87  19  10 

9786 

85  44  24 

9766 

84    938 

9788 

7 

Regulus 

W. 

75  28  11 

9005 

77  19  18 

9006 

79  10  24 

9097 

81    1  28 

9083 

Mars 

W. 

5053    8 

9005 

52  46  31 

9007 

54  39  58 

9008 

56  33  20 

9310 

Spica 

W. 

22  15    6 

99M 

24    1  15 

9367 

25  48    3 

9947 

27  35  21 

9930 

Saturn 

E. 

56  18  22 

9993 

54  27  12 

9394 

52  36    3 

9096 

50  44  53 

9306 

a  Aquils 

E. 

76  17  20 

9838 

74  43  29 

9819 

73    956 

9830 

71  33  46 

9679 

Fomalhaut 

£. 

108  40  31 

9936 

106  54  26 

9393 

105    8  16 

itm 

103  22    5 

9930 

8 

Mara 

W. 

65  58  55 

9030 

67  51  42 

9037 

69  44  19 

9349 

71  33  48 

9050  , 

Spica 

W. 

36  36  19 

9194 

33  24  56 

91^ 

40  13  35 

9183 

42    2  13 

9194  ! 

Saturn 

E. 

41  30  36 

9117 

3^  40    3 

9193 

37  49  3J 

9193 

35  59  24 

9136  1 

a  Aquils 

E. 

63  58    5 

3014 

62  28  11 

3359 

60  59    2 

3091 

59  30  42 

3136' 

Foinalbaut 

E. 

94  31  10 

9300 

92  45  11 

9304 

90  59  18 

9311 

89  13  31 

9317 

Sun 

E. 

139  47  25 

9446 

133    4  56 

9450 

136  22  32 

9456 

134  40  15 

9458 

XIT. 


APRIL,  1871< 


69 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

SUr*!  Nmd« 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

xvnp^ 

of 

XXIb. 

of 

i2- 

1 

Podtloo. 

DUt 

Difr. 

DUt 

Dift 

i 
1 

Sun 

W. 

13^  52  57 

9934 

13l24'33 

9917 

135  56  3a 

9900 

isf  28  49 

9883 

Venus 

W. 

105  42  11 

9900 

107  12  25 

9080 

108  43    3 

9968 

110  14    4 

9943 

Aldebamn 

w. 

77  18    5 

9574 

78  57  35 

9557 

80  37  29 

^39 

82  17  48 

9599 

Jupiter 
Pollux 

w. 

64  33  22 

9015 

66  11  57 

9500 

67  50  54 

9580 

69  30  17 

9564 

w. 

33  21    5 

9085 

34  59  26 

9004 

36  38  16 

9581 

38  17  37 

9561 

Mars 

E. 

2925    2 

9460 

27  43    1 

9459 

26    0  40 

9435 

24  17  55 

9490 

Spica 

E. 

57  30    2 

9019 

55  51  23 

9507 

54  12  24 

9580 

5233    2 

9566 

2 

Aldeboran 

W. 

90  45  27 

9435 

92  28  12 

9418 

94  11  21 

9403 

95  54  52 

9385 

Jupiter 
Pollux 

W. 

77  53  10 

9475 

79  34  58 

9458 

81  17  10 

9443 

82  59  44 

9495 

W. 

46  41  24 

9409 

48  23  31 

9443 

50    6    5 

9494 

51  49    5 

9408 

Spica 

E. 

44  11    8 

9494 

42  29  47 

9489 

4048    9 

9471 

39    6  15 

9460 

Antarea 

E, 

90    035 

9450 

88  18  24 

9449 

86  35  49 

9495 

84  52  50 

9410 

3 

Aldebaran 

W. 

104  38  21 

2307 

106  24  10 

9904 

108  10  19 

9878 

109  56  51 

9964 

Jupiter 
Pollux 

W. 

91  38  28 

9346 

93  23  20 

9339 

95    833 

8317 

96  54    8 

9304 

W. 

60  30  14 

9383 

62  15  40 

9300 

64    1  27 

9993 

65  47  37 

9970 

Spica 

E. 

30  33  35 

9499 

28  50  42 

9499 

27    7  49 

9433 

25  25    2 

9443 

Ajitares 

E. 

76  12  18 

9333 

74  27    6 

9318 

72  41  33 

9306 

70  55  42 

9991 

Saturn 

E. 

107  18  39 

9309 

105  32  52 

9904 

103  46  44 

9979 

102    0  14 

9966 

4 

Jupiter 
Pollux 

W. 

105  46  53 

9941 

107  34  20 

9930 

109  22    3 

8918 

111  10    3 

9907 

W. 

74  43  34 

9914 

76  31  41 

S901 

78  20    7 

8198 

80    8  47 

9181 

Regulus 

W. 

38  46  33 

8915 

40  34  38 

8903 

4223    1 

8191 

44  11  42 

9180 

Autareff 

E. 

62    1  46 

9934 

60  14    9 

9395 

58  26  18 

8916 

56  38  14 

8908 

Saturn 

E. 

93    250 

9909 

91  14  26 

9199 

89  25  46 

8181 

87  36  50 

9170 

5 

Pollux 

W. 

89  15  42 

9140 

91    5  40 

9139 

92  55  50 

8132 

94  46    8 

9199 

Regulus 

W. 

53  18  58 

9135 

55    9    4 

9198 

56  59  21 

9191 

58  49  48 

9116  1 

Mars 

W. 

28  15  33 

9049 

30    8    2 

9035 

32    0  42 

9098 

33  53  32 

9084 

Antares 

E. 

47  35  15 

9180 

45  46  17 

9178 

43  57  13 

9175 

42    8    8 

9174 

Saturn 

E. 

78  28  37 

9199 

76  38  22 

9193 

74  47  58 

9117 

72  57  25 

9119 

a  Aquike 

E. 

95  11  36 

9814 

93  37  26 

9805 

92    3    4 

9707 

90  28  32 

9799 

6 

Pollux 

W. 

103  59  13 

9107 

105  50    2 

9105 

107  40  53 

9105 

109  31  45 

9105 

Regulus 

W. 

68    348 

9008 

69  54  51 

9096 

71  45  57 

9005 

73  37    4 

9005 

Mars 

W. 

43  19  24 

9007 

45  12  47 

9005 

47    6  13 

9004 

48  59  41 

9305 

Antares 

E. 

33    3  16 

9196 

31  14  43 

9907 

29  26  26 

9990 

27  38  29 

9937 

Saturn 

E. 

63  42  59 

9095 

61  51  52 

9094 

60    0  43 

9009 

58    932 

9093 

a^quiliB 

E. 

82  34  55 

9799 

81    0  16 

9798 

79  25  46 

9806 

77  51  26 

9817 

7 

Regulus 

W. 

82  52  28 

9101 

84  43  25 

9105 

86  34  16 

9109 

8825    2 

9113 

Mare 

W. 

58  26  38 

9014 

60  19  51 

9017 

62  12  59 

9091 

64    6    1 

9096 

Spica 

W. 

2923    4 

9217 

31  11    6 

9908 

32  59  22 

9901 

34  47  48 

9196 

Saturn 

E. 

48  53  55 

9101 

47    2  57 

9103 

45  12    3 

9100 

43  21  17 

9119 

a  Aquilw 

E. 

70    4    0 

9901 

68  31  42 

9994 

66  59  54 

9959 

65  28  41 

9981 

Foinalhaut 

E. 

101  35  51 

9990 

99  49  37 

9991 

98    324 

9994 

96  17  16 

9996 

8 

Mars 

W. 

73  29    5 

9056 

75  21  12 

9064 

77  13    7 

9071 

79    4  51 

9079 

Spica 

W. 

43  50  49 

9196 

45  39  22 

9900 

47  27  49 

9904 

49  16  11 

9900 

Saturn 

E. 

34    9  19 

9149 

32  19  24 

9150 

30  29  41 

9158 

28  40  10 

8166 

a  Aquilas 

E. 

58    3  16 

3184 

56  36  48 

3337 

55  11  23 

3994 

53  47    5 

3359 

Fonmlhaut 

E, 

87  27  59 

9394 

85  42  35 

9339 

83  57  22 

9341 

82  12  22 

8350 

8l7N 

E. 

132  58    4 

9464 

131  16    0 

9470 

129  34    5 

9477 

127  52  20 

8485 

TO 


APRIL,  1871< 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Z4          Star'iNune 
^1                  and 
^  '            PofiUon. 

Noon. 

p.  L. 

of 

Dur. 

nih. 

P.L. 

of 
Difr. 

V|h. 

P.L. 

of 
Diff. 

rxh. 

P.L. 

of 
Diff. 

9 

Mars 
Spica 
a  Aquite 
Fomallmut 
Sun 

W. 
W. 
E. 
E. 
E, 

80  56  22 

51  4  25 

52  24    2 
80  27  36 

126  10  45 

9088 
9915 
3499 
9961 
9499 

82  47  40 
52  52  30 
51    2  18 
78  43    5 
124  29  21 

9007 
9991 
3505 
3379 
9501 

8l38  44 
54  40  26 
49  41  59 
76  58  50 
12248    9 

9106 
9998 

3580 
9384 
9510 

8^29  34 
56  28  12 
48  23  13 
75  14  52 
121    7    9 

9116 
9996 
3689 
S307 
9518 

10 

Mare 

Spica 

Antares 

Fomalhaut 

aPegosi 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

95  39  54 

65  23  58 
20    5    7 

66  39  59 
84  24  55 

112  45  30 

9168 
9979 
9491 
9479 
9653 
9570 

97  29  10 
67  10  28 
21  46  33 
64  58    6 
82  47  12 
111    5  54 

9179 
9990 

9466 
9480 
9667 
9581 

'99  18    9 
68  56  42 
23  28  34 
63  16  39 
81    9  48 

109  26  33 

9190 
9300 
9448 
9508 
9689 
9599 

101    6  51 
70  42  42 
25  11    0 
61  35  37 
79  32  44 

107  47  27 

9909 
9910 
9436 
9598 
9008 
9004 

11 

Spica 

Anuu-es 

Fomalhaut 

aPegaai 

Sow 

W. 

W. 

E. 

E. 

E. 

79  28  48 
33  45  31 
53  17  42 
71  33    9 
9936    3 

9365 
9497 
9643 
9793 
9065 

81  13  13 
35  28  27 
51  39  45 
69  58  32 
97  58  36 

9377 
9439 
9009 
9815 
9678 

82  57  21 
37  11  16 
50    2  24 
68  24  24 
96  21  26 

9380 
9438 
9699 
9838 
9690 

84  41  12 
38  53  57 
48  25  43 
66  50  46 
94  44  33 

»«01 
9143 
9790 
9609 
9708 

12 

Spica 

Antares 

Fomalhaut 

aPegasi 

Son 

W. 
W. 
E. 
E. 
E. 

93  16  17 
47  24  59 
40  33  24 
59  11    3 
86  44  19 

9400 
9489 
9994 
3008 

9766 

94  58  27 
49    637 
39    1  35 
57  41    0 

85    9    7 

9479 
9499 
9973 
3043 
9779 

96  40  20 
5048    1 
37  30  48 
56  11  40 
83  34  12 

9483 
9501 
3098 

3078 

98  21  57 
52  29  13 
36    1  10 
54  43    4 
81  59  33 

9495 
9511 
3000 
3118 
9806 

13 

Antares 
Saturn 
aPegasi 
Sun 

W. 
W. 

t 

60  51  48 
29  18  24 
47  32  53 
74  10  26 

9560 
9599 
3358 
9667 

62  31  38 
30  58  57 
46    9  48 
72  37  25 

9570 
9540 
3416 
9880 

64  11  14 
32  39  14 

44  47  50 
71    4  40 

9580 
9551 
3481 
9801 

65  50  36 
34  19  17 
43  27    5 
69  32  10 

9501 
9561 
3553 
9905 

14 

Antares 
Saturn 
a  Pegasi 
Sun 

W. 

w. 

E. 
E. 

74    3  58 
42  35  54 
37    5  12 
61  53  35 

9640 
9613 
4033 
9964 

75  41  58 
44  14  31 
35  54    4 
60  22  37 

9651 
9094 
4161 
9976 

77  19  44 
45  52  54 
34  45    1 
58  51  54 

9000 
9634 
4306 

9966 

78  57  18 
47  31    3 
33  38  16 
57  21  24 

9670 
9643 
4479 
9900 

15 

Antares 
Saturn 
a  Aquile 
Sun 

W. 
W. 
W. 
E. 

87    1  48 
55  38  30 
47  51  47 
49  52  34 

9719 
9699 
4134 
3056 

8838    3 
57  15  21 
49    1  16 
48  23  30 

9»8 
9701 
4073 
3067 

90  14    6 
58  51  59 
50  11  44 

46  54  40 

9736 
9710 
4018 
3078 

91  49  58 
60  28  25 
51  23    6 
45  26    4 

9746 
9719 
3960 
9000 

16 

Saturn 
a  AquilB 
Sun 

W. 
W. 
E. 

68  27  37 
57  30  38 
38    6  31 

9763 
3790 
3148 

70    2  53 
58  45  51 
36  39  19 

9779 
3765 
3158 

71  37  57 
60    1  30 
35  12  19 

9781 
3749 
3179 

73  12  50 
61  17  33 
33  45  36 

9786 
9791 
9183 

21 

Sun 

Pollux 

Regulus 

W. 
E, 
E. 

19  11  56 
62  19  55 
96  13  51 

3593 
3056 
3039 

20  31  55 
60  50  51 
96  44  26 

3515 
3000 
3045 

21  52    2 
59  21  53 
95  15    9 

3509 
9065 

3055 

23  12  16 
57  53    1 
9346    0 

9504 

9070 
9057 

82 

Sun 
PoUux 
Regulus 
Man 

W. 
E. 
E. 
E. 

29  54  38 

5030    4 

86  21  33 

107  52  29 

3488 
3101 
3073 
3090 

31  15  15 

49    1  44 

84  52  50 

106  22  53 

3488 
9006 

3075 
3093 

32  35  52 

47  33  29 

83  24  10 

104  53  21 

3488 
3100 
3077 
9096 

33  56  30 

46    5  19 

81  55  32 

103  23  53 

3486 
9103 
3080 
3090 

93 

Sun 
Pollux 

W. 
E. 

40  39  57 
38  45  33 

M89 
3190 

42    0  41 
37  17  48 

9480 
3194 

43  21  27 

35  50    8 

9180 
3197 

44  42  14 
34  22  31 

3477 
3131 

XVI. 


APRIL,  1871< 


Tl 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1^ 
9 

star*!  Nmd6 

and 

PodUon. 

Midnight. 

P.L. 

of 
Die 

XVb. 

P.L. 

of 
DIff. 

XVIIP». 

P.L 

of 
DMT. 

XXP». 

P.L. 
of 

Dur. 

Man 
Spica 
a  Aquilfls 
FoiniiUiaut 
Suff 

W. 

w. 

E. 
E. 
E. 

88  20'    9 
58  15  46 
47    6    7 
73  31  13 
119  26  21 

9196 
9943 
3783 
9410 
9586 

90  10  28 
60    3    9 
45  50  47 
71  47  53 
117  45  47 

9136 
9953 
3896 
9494 
9538 

9^    0  33 
61  50  18 
44  37  23 
70    4  53 
116    5  27 

9146 
9961 
4090 
9439 
9548 

9:150  22 
63  37  15 
43  26    3 
68  22  14 
114  25  21 

9157 
9970 
4157 
9456  I 
9558 

10 

Man 

Spica 

Autarea 

Fomalbaut 

aPegasi 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

102  55  16 
72  28  27 
26  53  43 
l»9  65    3 
77  56    1 

106    8  38 

9914 
9331 
9499 
9548 
9715 
9615 

104  43  23 
74  13  56 
28  36  38 
58  14  56 
76  19  41 

104  30    4 

8395 

9331 
9495 
9570 
9739 
9698 

106  31  13 
75  59  10 
30  19  35 

.56  35  20 
74  43  44 

102  51  47 

9937 
9343 
9495 
9509 
97SO 
9640 

108  18  45 
77  44    7 
32    234 
54  56  14 
73    8  13 

101  13  47 

9949 
9354 
9496 
9617 
9779 
9659 

11 

Spica 
Aotares 
Fomalhaut 
a  Pcgasi 

Sun 

W. 

W. 

E. 

E. 

E. 

86  24  47 
40  36  31 
46  49  42 
65  17  39 
93    756 

9419 
9450 
9709 
9H80 
9715 

88    8    5 
42  18  54 
45  14  24 
63  45    6 
91  31  36 

9494 

9458 
9798 
9916 
9799 

89  51    6 
44    1    7 
43  39  53 
62  13    8 
89  55  34 

9436 
9465 
9835 
9945 
9741 

91  33  50 
45  43    9 
42    6  11 
60  41  46 
88  19  48 

9448 
9474 
9878 
9976 
9753 

12 

Spica 

Autarea 

Fomalhaut 

aPegaai 

Sun 

W. 
W. 
E. 
E. 
E, 

100    3  17 
54  10  11 
34  32  48 
53  15  16 
80  25  11 

9506 
9590 
3158 
3158 
9818 

101  44  19 
55  50  56 
33    548 
51  48  18 
78  51    6 

9590 
9530 
3933 
3903 
9829 

103  25    5 
57  31  27 
31  40  18 
50  22  12 
77  17  16 

9539 
9540 
3991 
3951 
9849 

105    5  34 
59  11  45 
30  16  31 
48  57    3 
75  43  42 

9543 
9551 
3491 
3301 
9855 

13 

Antaroa 

Saturn 

aPegasi 

Sun 

W. 
W. 
E. 
E. 

67  29  44 
35  59    6 
42    739 
67  59  57 

9601 
9579 
3631 
9916 

69    838 
37  38  39 
40  49  38 

66  27  58 

9611 
9589 
3716 
9999 

70  47  18 
39  17  59 
39  33    8 
64  56  16 

9691 
9S93 
3810 
9940 

72  25  45 

40  57    4 
38  18  16 
63  24  48 

9631 
9604 
3916 
9968 

14 

Antarcs 

Saturn 

aPegasi 

Sun 

W. 
W. 
E. 

80  34  38 
49    8  59 
32  33  59 
55  51  10 

9681 
9654 
4650 
3000 

82  11  44 
50  46  41 
31  32  25 
54  21    9 

9689 
9663 
4871 
3099 

83  48  38 
52  24  10 
30  33  47 
52  51  23 

9rao 

9673 
5116 
3034 

85  25  19 
54    1  26 
29  38  22 
51  21  52 

9708 
9668 

5308 
3044 

15 

Antarea 
Saturn 
a  Aquiln 
Sun- 

W. 

W. 

w. 

E. 

93  25  37 
62    439 
52  35  16 
43  57  42 

9736 
9799 
3995 
3101 

95    1    3 
63  40  41 
53  48  10 
42  29  34 

9765 
9738 
3886 
3119 

96  36  17 
65  16  31 
55    1  44 
41    1  39 

9773 
9747 
3850 
3194 

98  11  20 
66  52    9 
56  15  55 
39  33  58 

9788 
9754 
3819 
3135 

16 

Saturn 
aAquil» 

Sun 

W. 
W. 
E. 

74  47  33 
62  33  58 
32  19    7 

9798 
3703 
3196 

76  22    4 
63  50  42 
30  52  53 

9805 
3687 
3910 

77  56  25 
65    743 
29  26  56 

9813 
3673 
3993 

79  30  36 
66  24  59 
28    1  14 

9891 
3661 
3937 

21 

Sun 

Pollux 

Regulua 

W. 
E. 
E. 

24  32  36 
56  24  15 
92  16  58 

3486 
3074 
3061 

25  53    2 
54  55  34 

90  48    1 

3485 
3079 
3065 

27  13  32 

53  26  59 

89  19    8 

3483 
3083 
3068 

28  34    4 
51  58  29 
87  50  19 

3481 
3087 
3070 

f& 

Sun 
Pollux 
Regulua 
Man 

W. 

E. 
E. 
E. 

35  17  10 

44  37  13 

80  26  58 

101  54  28 

3486 
3107 
3089 
3040 

36  37  50 

43    9  12 

78  58  26 

100  25    5 

3486 
3110 
3083 
3043 

37  68  31 
41  41  15 

77  29  56 
985546 

3484 
3114 
3084 
3045 

39  19  13 

40  13  22 
76    1  27 
97  26  29 

3488 
3117 
3086 

3047 

23 

Sun 
PoUux 

W. 

E. 

46    3    4 
32  54  5» 

3476 
3135 

47  23  55 
31  27  32 

3473 
3139 

48  44  49 
30    0  lOl 

3471 
3143 

50    5  46 
28  32  53 

3460 
3149 

T« 


APRIL9  1871, 


XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

1^ 

Star's  Nana 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

11 

Md 

Noon. 

of 

m>>- 

of 

VIb. 

of 

IXJ^ 

of 

5^ 

FosHkm. 

Dlft 

DIff. 

Dlff. 

DiC 

23 

Regulus 

E, 

7I33   U 

3067 

7i  435 

3067 

71  36  16 

3087 

78    7  45 

3067 

Mars 

E. 

95  57  14 

3048 

94  28    1 

3049 

92  58  49 

3049 

91  29  37 

3050 

34 

Sun 

W. 

51  26  45 

3464 

52  47  49 

3463 

54    8  55 

3457 

55  30    7 

3454 

Venus 

W. 

19    6  24 

3607 

20  24  51 

3505 

21  43  31 

3564 

23    223 

3576 

Aldebaran 

W. 

17  56  35 

3144 

19  23  51 

3139 

20  51  22 

3190 

22  19    7 

3111 

Reffulus 

E. 

62  45  33 

3063 

61  17    2 

3080 

59  48  28 

3078 

58  19  52 

3075 

Mars 

E. 

84    339 

3047 

82  34  24 

3045 

81    5    7 

3043 

79  35  47 

3041 

25 

Sun 

W. 

^  17  21 

3437 

6339    7 

3491 

65    1    0 

3413 

6623    2 

3407 

Aldebaran 

W. 

29  40  32 

3068 

31    9  19 

3061 

32  38  16 

3063 

34    723 

3046 

Venus 

W. 

2939    5 

3&33 

30  58  53 

3584 

32  18  51 

3515 

33  38  59 

3506 

Regulus 

E. 

50  55  51 

3056 

49  26  48 

3059 

47  57  39 

3047 

46  28  24 

9040 

Mara   ^ 

E. 

72    8  15 

3033 

70  38  30 

3018 

69    8  40 

3013 

67  38  43 

3007 

Spica 

E. 

104  56  48 

3074 

103  28    7 

3068 

101  59  18 

3063 

100  30  21 

3068 

/ 

26 

Sun 

W. 

73  15  23 

3363 

74  38  22 

3351 

76    1  34 

3343 

77  24  56 

3331 

Aldebaran 

W. 

41  35  34 

3001 

43    5  46 

9990 

44  36  I] 

9960 

46    6  49 

9909 

Venus 

W. 

40  22  18 

3456 

41  43  31 

3445 

43    4  57 

3433 

44  26  36 

3491 

Jupiter 

W. 

24  40  45 

3053 

26    9  52 

3043 

27  39  11 

3033 

29    8  43 

3694 

Regulus 

E. 

39    0  16' 

3009 

37  30  14 

3001 

36    0    3 

9993 

34  29  42 

9966 

Mars 

E. 

60    7    3 

3973 

58  36  16 

9965 

57    5  20 

9956 

55  34  12 

9946 

Spica 

E. 

93    322 

3015 

91  33  28 

3006 

90    323 

9996 

8833    5 

9968 

27 

Suit 

W. 

84  25  11 

3970 

85  49  58 

3956 

87  15    1 

3949 

88  40  20 

3996 

Aldebaran 

W. 

53  43  26 

9919 

55  15  30 

9698 

56  47  51 

9665 

58  20  29 

9639 

Venus 

W. 

51  18  22 

3357 

52  41  28 

3343 

54    4  51 

3397 

55  28  31 

3318 

Jupiter 

W. 

36  39  35 

9967 

38  10  29 

3955 

39  41  38 

9943 

41  13    4 

9096 

Mars 

E, 

47  55  37 

9696 

46  23  15 

3886 

44  50  38 

9675 

43  17  47 

9063 

Spica 

E, 

80  58  28 

9933 

79  26  51 

3990 

77  54  58 

9908 

76  22  49 

8694 

28 

Suit 

W. 

95  51  21 

3150 

97  18  30 

3133 

96  46    0 

3117 

100  13  49 

9009 

' 

Aldebaran 

W. 

66    8    7 

9799 

67  42  36 

9783 

69  17  26 

976b 

70  52  36 

9751 

Venus 

W. 

62  31  24 

3331 

63  56  57 

3914 

65  22  50 

3196 

66  49    4 

3178 

Jupiter 
Pollux 

W. 

48  54  37 

9655 

50  27  53 

9641 

52    1  28 

9894 

53  35  25 

9806 

W. 

22  19  12 

9899 

23  51  32 

9673 

25  24  27 

9845 

26  57  57 

9691 

Mars 

E. 

35  29  36 

9800 

33  55    8 

9767 

32  20  23 

9774 

30  45  21 

9700 

Spica 

E. 

68  37  52 

9637 

€7    359 

9819 

65  29  47 

9797 

63  55  15 

9784 

29 

Suit 

W. 

107  38  24 

3008 

109    8  27 

9969 

110  38  54 

9970 

112    9  44 

9950 

Aldebaran 

W. 

78  53  56 

9666 

80  31  21 

9619 

82    9    9 

9630 

83  47  23 

9613  1 

Venus 

W. 

74    5  45 

3063 

75  34  15 

3064 

77    3    9 

3044 

78  32  27 

30941 

Jupiter 
Pollux 

W. 

61  30  31 

9793 

63    6  42 

9707 

64  43  13 

9687 

66  20  11 

9660  1 

W. 

34  53    8 

9707 

36  29  39 

9667 

38    6  37 

9665 

39  44    4 

9644  1 

Spica 

E. 

55  57  41 

970^ 

54  21    8 

9689 

52  44  14 

9674 

51    6  59 

9650 

Aiitares 

E. 

101  50  35 

9689 

100  13  41 

9679 

98  36  23 

9658 

96  58  39 

8635 

30 

Sun 

W. 

119  50    6 

9859 

121  23  27 

9839 

122  57  13 

9613 

124  31  24 

8799 

Aldebaran 

W. 

92    4  42 

3590 

93  45  27 

9509 

95  26  38 

9489 

97    8  16 

8465 

Venus 

W. 

86    5  15 

9331 

87  37    7 

9901 

89    9  24 

9861 

90  42    7 

8660 

Jupitor 
Pollux 

W. 

74  31  12 

9574 

76  10  42 

9556 

77  50  37 

9536 

79  30  58 

8518 

W. 

47  58  19 

9543 

49  38  34 

9539 

51  19  16 

9509 

53    027^ 

8469 

Spica 

E. 

42  55  34 

9583 

41  16  15 

3569 

39  36  38 

8556 

37  56  43 

9544 

Antares 

E. 

88  43  51 

9543 

87    3  37 

9593 

85  22  56 

9505 

83  41  50 

8487 

Saturn 

E. 

119  58  56 

9509 

118  17  55 

9489 

116  36  27 

8471 

114  54  33 

8453 

XTIII. 


APRIL,  isri. 


rd 


QREElfWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^ 

Star'tName 

p.  L. 

p.  L. 

p.  L. 

P  L. 

u 

and 

Midnight. 

of 

XVb. 

of 

xvmb. 

of 

XXIh. 

of 

I' 

PodUOD. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

Regulus 

E. 

68  39  2a 

3087 

ef  10  55 

3087 

65  42' 29 

3085 

d  14   i 

3065 

Man 

E. 

90    026 

3050 

88  31  15 

3050 

87    2    4 

3049 

85  32  52 

3048 

2i 

Sun 

W. 

56  51  22 

3449 

58  12  43 

3444 

59  34  10 

3439 

60  55  42 

3433 

Venufl 

W. 

24  21  24 

3566 

25  40  35 

3558 

26  59  55 

3548 

28  19  26 

3541 

Aldebaran 

W. 

23  47    3 

3103 

25  15  10 

3094 

26  43  27 

3985 

28  11  55 

307O 

1 

Regulus 

E. 

56  51  12 

3079 

55  22  28 

3089 

53  53  41 

3065 

52  24  48 

3061 

Mara 

E. 

78    6  25 

3038 

76  38  59 

3034 

75    7  29 

3030 

73  37  54 

3037 

25 

Sim 

W. 

67  45  11 

3399 

69    729 

3390 

70  29  57 

3381 

71  52  35 

3379 

Aldebaran 

W. 

35  35  39 

3037 

37    6    6 

3098 

38  35  44 

3019 

40    5  33 

3009 

Venus 

W. 

34  59  17 

3496 

36  19  46 

34H7 

37  40  25 

3476 

39    1  16 

3466 

Regulus 

E. 

44  59    1 

3035 

43  29  32 

3099 

41  59  55 

3033 

40  30  10 

3015 

Mars 

E. 

66    839 

3001 

64  38  27 

9995 

63    8    8 

9988 

61  37  40 

9981 

, 

Spica 

E. 

99    1  15 

3047 

97  32    1 

3040 

96    238 

3099 

94  33    5 

3094 

26 

Sin? 

W. 

78  48  32 

3390 

80  12  20 

3308 

81  38  22 

3394 

83    0  40 

3883 

Aldebaran 

W. 

47  37  40 

9958 

49    8  45 

9948 

50  40    3 

9935 

52  11  37 

9994 

Venus 

W. 

45  48  29 

3409 

47  10  35 

3397 

48  32  55 

3383 

49  55  31 

3370 

Jupiter 

W. 

30  38  26 

3014 

32    8  22 

3003 

33  38  32 

9991 

35    8  56 

9979 

Regulus 

E. 

32  59  12 

3»78 

31  28  32 

9971 

29  57  43 

9964 

28  26  45 

9956 

Mars 

E. 

54    2  54 

9938 

52  31  23 

9999 

50  59  41 

9919 

49  27  46 

9908 

Spica 

E. 

87    2  37 

9977 

85  31  55 

9066 

84    1    0 

9955 

82  29  51 

9944 

27 

Sinr 

W. 

90    556 

3913 

91  31  50 

3198 

92  58    2 

3183 

94  24  31 

3166 

Aldebaran 

w. 

59  53  24 

9858 

61  26  37 

9844 

63    0    8 

9839 

64  33  58 

9815 

Venus 

w. 

56  52  29 

3997 

58  16  44 

3981 

59  41  18 

9065 

61    6  11 

3947 

Jupiter 

w. 

42  44  47 

9915 

44  16  47 

9901 

45  49    5 

9886 

47  21  42 

9873 

Mars 

E. 

41  44  41 

9851 

40  11  19 

9838 

38  37  41 

9^7 

37    3  48 

9313 

Spica 

E. 

74  50  23 

98» 

73  17  41 

9668 

71  44  41 

9855 

70  11  25 

9»19 

28 

Suif 

W. 

101  42    0 

3061 

103  10  33 

3063 

104  39  28 

3046 

106    8  44 

3096 

Aldebaran 

W. 

7228    8 

9736 

74    4    0 

9718 

75  40  16 

9701 

77  16  54 

9084 

Venus 

W. 

68  15  40 

3159 

69  42  38 

3143 

71    9  57 

3193 

72  37  40 

3104 

Jupiter 
Pollux 

W. 

55    9  42 

9799 

56  44  21 

9n5 

58  19  21 

9757 

59  54  45 

9741 

W. 

28  31  58 

9796 

30    6  31 

9773 

31  41  34 

9753 

33  17    7 

9730 

Mars 

E. 

29  10    1 

9747 

27  34  24 

9734 

25  58  29 

97» 

24  22  18 

9710 

Spica 

E. 

62  20  26 

9767 

60  45  15 

9759 

59    944 

9737 

57  33  53 

9791 

29 

Sim 

W. 

113  40  59 

9931 

115  12  38 

9911 

116  44  43 

9893 

118  17  12 

9873 

Aldebaran 

W. 

85  26    0 

9584 

87    5    3 

9377 

88  44  30 

9558 

90  24  23 

9539 

Venus 

W. 

80    2  10 

3003 

81  32  19 

9695 

83    2  51 

9963 

84  33  50 

9949 

Jupiter 
Pollux 

W. 

67  57  33 

9851 

69  35  19 

9831 

71  13  32 

9313 

72  52    9 

9594 

W. 

41  21  59 

9033 

43    023 

9894 

44  39  13 

9583 

46  18  33 

9563 

Spica 

E. 

49  29  24 

9813 

47  51  28 

9633 

46  13  11 

9619 

44  34  33 

9597 

Antares 

£. 

95  20  32 

9617 

9342    0 

9509 

92    3    3 

9580 

90  23  40 

K61 

ao 

Sine 

W. 

126    6    1 

9779 

127  41    5 

9754 

129  16  33 

9734 

130  52  28 

9714 

Aldebaran 

W. 

98  50  19 

9445 

100  32  49 

9437 

102  15  45 

9406 

103  59    9 

9389  ! 

Venus 

W. 

92  15  18 

9839 

93  48  55 

9818 

95  22  59 

9798 

96  57  30 

9n8 

Jupiter 
Pollux 

W. 

81  11  46 

9500 

82  52  59 

9489 

84  34  41 

9483 

86  16  48 

9443 

W. 

54  42    5 

94C3 

56  24  12 

9443 

58    6  46 

9433 

59  40  49 

9404  ; 

S|lica 

E. 

36  16  31 

9539 

34  33    2 

9533 

32  55  20 

9513 

31  14  23 

9505  { 

Ajitares 

E. 

82    0  18 

9467 

80  18  19 

9450 

78  35  55 

9431 

76  53    4 

9113  ! 

Saturn 

E. 

113  12  13 

9433 

111  29  25 

9415 

109  46  12 

9396 

108    2  32 

9378  1 

10 
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MAY,  1871, 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Sidereal 
Time 

1 

1 

1 
•s 

1 

of  the 

Semi. 

diameter 

pawing 

the 

Merid- 

Ian. 

E<|iiationor 
Time, 

from 

Jppmrent 

Time. 

Diff.for 
1  hour. 

J^omt 

Dlff.  for 
I  hour. 

Dlff.  for 
Ibovr. 

Semi- 
diameter. 

Mon. 
Tues. 
Wed. 

1 

2 
3 

h      m       H 

2  S2  52.25 
2  36  41.30 
2  40  30.90 

9.532 
0.554 
9.577 

N.15     1  33.3 
15  19  37.0 
15  37  25.5 

+45.47 

^44.84 

44.21 

15  54.26 
15  54.03 
15  53.80 

66.04 
66.12 
66.20 

m       g 

3    0.76 
3    8.25 
3  15.20 

0.301 
0.278 

Thur. 

Frid. 

Sat 

4 
5 
6 

2  44  21.04 
2  48  11.73 
2  52    2.99 

9.600 
9.G24 
9.648 

15  54  58.6 

16  12  15.9 
16  29  17.1 

43.55 
42.89 
42.21 

15  53.57 
15  53.34 
15  53.12 

66.28 
66.36 
66.44 

3  21.59 
3  27.43 
3  32.71 

0.255 
0.231 
0.207 

Sun. 
Mon. 
Tues. 

7 
8 
9 

2  55  54.83 

2  59  47.25 

3  3  40.24 

9.672 
9.697 
9.721 

16  46     1.9 

17  2  30.0 
17  18  41.2 

41.52 
40.82 
40.12 

15  52.89 
15  52.67 
15  52.44 

66.52 
66.61 
66.69 

3  37.41 
3  41.54 
3  45.09 

0.1831 
0.159  I 

Wed. 
Thur. 
Frid. 

10 
11 
12 

3    7  33.83 
3  11  28.02 
3  15  22.81 

9.746 
9.770 
9.795 

17  34  35.2 

17  50  11.8 

18  5  30.5 

39.39 
38.65 
37.90 

15  52.22 
15  52.01 
15  51.80 

66.78 
66.86 
66.94 

3  48.05 
3  50.41 
3  52.18 

0.110 
0.086 
0.061 

Sat 
Sun. 
Mon. 

13 
14 
15 

3  19  18.18 
3  23  14.15 
3  27  10.71 

9.820 
9.844 
9.868 

18  20  31.1 
18  35  13.3 
18  49  36.8 

37.14 
36.37 
35.59 

15  51.59 
15  51.38 
15  51.18 

67.02 
67.10 
67.18 

3  53.36 
3  53.94 
3  53.94 

o.ai7l 

0.012  I 
0.012  1 

Tues. 
Wed. 
Thur. 

16 
17 

18 

3  31    7.86 
3  35    5.60 
3  39    3.90 

9.893 
9.917 
9.941 

19    3  41.5 
19  17  26.9 
19  30  52.7 

34.83 
33.99 
33.16 

15  50.98 
15  50.79 
15  50.60 

67.26 
67.34 
67.42 

3  53.35 
3  52.17 
3  50.42 

0.037  1 
0.061  i 
0.085 

Frid. 

Sat 

Sun. 

19 
20 
21 

3  43    2.76 
3  47    2.18 
3  51    2.15 

9.964 

9.987 

10.009 

19  43  58.7 

19  56  44.6 

20  9  10.0 

32.33 
31.48 
30.64 

15  50.41 
15  50.23 
15  50.06 

67.50 
67.58 
67.66 

3  48.12 
3  45.27 
3  41.87 

0.108 
0.131 
0.154 

Mon. 
Tues. 
Wed. 

22 
23 
24 

3  55    2.66 

3  59    3.68 

4  3    5.21 

10.032 
10.053 
10.074 

20  21  14.9 
20  32  59.0 
20  44  21.9 

29.77 
28.89 
28.00 

15  49.89 
15  49.71 
15  49.55 

67.73 
67.82 
67.89 

3  37.94 
3  33.48 
3  28.51 

0.176 
0.197 
0.218 

Thur. 
Frid. 
Sat 

25 
26 
27 

4    7    7.24 
4  11     9.75 
4  15  12.73 

10.004 
10.115 
10.134 

20  55  23.3 

21  6    2.9 
21  16  20.7 

27.10 
26.19 
25.28 

15  49.39 
15  49.24 
15  49.09 

67.96 
68.03 
68.10 

3  23.05 
3  17.12 
3  10.73 

0.238 
0.258 
0.277 

Sun. 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

4  19  16.16 
4  23  20.04 
4  27  24.37 
4  31  29.13 

10.153 
10.171 
10.189 
10.206 

21  26  16.5 
21  35  50.1 
21  45     1.1 
21  53  49.4 

24.36 
23.42 
22.48 
21.54 

15  48.94 
15  48.79 
15  48.65 
15  48.51 

68.16 
68.23 
68.29 
68.35 

3    3.88 

.2  56.57 

2  48.82 

2  40.64 

0.296 
0.314 
0.332 
0.350 

Thur. 

32 

4  35  34.30 

10.224 

N.22    2  14.8 

+20.58 

15  48.38 

68.41 

2  32.05 

0.367 

Ko 

TE.— ] 
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MAY,   1871. 


t.5 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

t 

1 

1 

1 

Eqnatloii  of 
Time, 
toU 
mdded 

to 
Mam 
Time. 

Diff.  for 
1  boor. 

SIdereia 

Time, 

or 

Right  AaeensloQ 

of 

JtfMnSan. 

Appmrent 

Diff.  for 
Ibour. 

Declination. 

Diff.  for 
1  hoar. 

Mon. 
Toes. 
Wed. 

1 

2 
3 

2  32  52.73 
2  36  41.80 
2  40  31.42 

9.533 
9.555 
9.578 

N.15     i  35.6 
16  J9  39.4 
15  37  28.0 

+45!47 
44.84 
44.31 

m       « 

3    0.78 
3    8.27 
3  15.21 

o'.333 
0.301 
0.378 

h       m       B 

2  35  53.51 
2  39  50.07 
2  43  46.63 

Thur. 

Frid. 

Sat 

4 
5 

6 

2  44  21.58 
2  48  12J29 
2  52    3.57 

9.601 
9.035 
9.649 

15  55     1.1 

16  12  18.4 
16  29  19.6 

43.55 
43.89 
43.31 

3  21.60 
3  27.44 
3  32.72 

0.355 
0.331 
0.307 

2  47  43.18 
2  51  39.73 
2  55  36.29 

Stui. 
Mod. 
Tues. 

7 
8 
9 

2  55  55.42 

2  59  47.85 

3  3  40.85 

9.673 
9.697 
9.731 

16  46    4.4 

17  2  32.5 
17  18  43.7 

41.53 
40.83 
40.13 

8  37.42 
3  41.55 
3  45.10 

0.183 
0.159 
0.135 

2  59  32.84 

3  3  29.40 
3    7  25.95 

Wed. 
Thur. 
Frid. 

10 
11 
12 

3    7  34.45 
3  11  28.65 
3  15  23.44 

9.746 
9.770 
9.795 

17  34  37.7 

17  50  14.3 

18  5  33.0 

39.39 
38.65 
37.90 

3  48.06 
3  5a42 
3  52.18 

0.110 
0.086 
0.061 

3  11  22.51 
3  15  19.07 
3  19  15.62 

Sat 
Sim. 
Mon. 

13 
14 
15 

3  19  18.82 
3  23  14.79 
3  27  11.35 

9.819 
9.844 
9.868 

18  20  33.5 
18  35  15.6 
18  49  39.1 

37.14 
36.37 
35.59 

3  53.36 
3  53.94 
3  53.94 

0.037 
0.013 
0.012 

3  23  12.18 
3  27    8.73 
3  31     5.29 

Tue8. 
Wed. 
Thur. 

16 
17 
18 

3  31     8.50 
3  35    6.24 
3  39    4.54 

9.893 
9.917 
9.941 

19    3  43.7 
19  17  29.0 
19  30  54.7 

34.80 
33.99 
33.16 

3  53.35 
3  52.17 
3  50.42 

0.037 
0.061 
0.085 

3  35     1.85 
3  38  58.41 
3  42  54.96 

Frid. 

Sat 

Sun. 

19 
20 
21 

3  43    3.40 
3  47    2.81 
3  51     2.77 

9.904 

9.987 

10.009 

19  44    0.7 

19  56  46.5 

20  9  11.9 

33.33 
31.48 
30.64 

3  48.11 
3  45.26 
3  41.86 

0.108 
0.131 
0.154 

3  46  51.51 
3  50  48.07 
3  54  4463 

Mon. 
Tues. 
Wed. 

22 
23 
24 

3  55    3.26 

3  59    4^27 

4  3    5.79 

10.033 
10.053 
10.074 

20  21  16.7 
20  33    0.7 
20  44  23.5 

39.77 

38.89 
38.00 

3  37.93 
3  33.47 
3  28.51 

0.176 
0.197 
0.318 

3  58  41.19 

4  2  37.74 
4    6  34.30 

Thur. 

Frid. 

Sat 

25 
26 
27 

4    7    7.81 
4  11  10.30 
4  15  13J26 

10.094 
10.114 
10.133 

20  55  24.8 

21  6    4.3 
21  16  22.0 

37.10 
30.19 
35.38 

3  23.04 
3  17.11 
3  10.71 

0.338 
0.358 
0.377 

4  10  30.85 
4  14  27.41 
4  18  23.97 

Suit. 
Mon. 
Tues. 
Wed. 

«>8 
29 
30 
31 

4  19  16.67 
4  23  20.53 
4  27  24.84 
4  31  29.58 

10.153 
10.170 
10.188 
10.205 

21  26  17.7 
21  35  51.2 
21  45    2.1 
21  53  50.3 

34.3(f 
33.43 
32.48 
21.54 

3    3.88 
2  5S.55 
2  48.80 
2  40.62 

0.396 
0.314 
0.333 
0.359 

4  22  20.53 
4  26  17.08 
4  30  13.64 
4  34  10.20 

Thur. 

32 

4  35  34.72 

10.333 

N.22    2  15.7 

+31.58 

2  32.04 

0.367 

4  38    6.76 

NOTE.- 

-TbaS 

n  Moon  mi 

jneuthi 

it  for  Appareol  Koon. 

Diff.  for  1  hoar 

+9».8505 
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AT  GREENWICH  MF.AN  NOON. 

1 

O 

1 

1 
1 

1 

THE  SUN'S 

LocwUbm 

oftb. 

Badiu  Vector 

ofth. 

Ewth. 

Dlflr.  for 
I  boar. 

MewiTiiiM 

of 
8idtf«iU0b. 

• 

7Vi«  LONGITUOE. 

Diff.  for 
1  hour. 

LATITUDE. 

X 

XI 

1 
2 
3 

121 
122 
123 

40  38  55.8 

41  37    4.7 

42  35  11.7 

1        II 

38  57.7 
37    6.5 
35  13.4 

145.41 
145.33 
145.25 

+0.61 

0.60 

•  0.56 

0.0035071 
.0036124 
.0037170 

44.0 
43.7 
43.5 

b      m       • 

21  20  36.11 
21  16  40.20 
21  12  44.29 

4 
5 
6 

124 
125 
126 

43  33  17.0 

44  31  20.7 

45  29  22,7 

33  18.5 
31  22.0 
29  23.9 

145.18 
145.11 
145.05 

0.49 
0.40 
0.30 

.0038211 
,0089247 
.0040277 

43.2 
43.0 
42.7 

21     8  48.39 
21     4  52.48 
21     0  56.57 

7 
8 
9 

127 
128 
129 

46  27  23.1 

47  25  22.0 

48  23  19.6 

27  24.2 
25  23.0 
23  20.4 

144.99 
144.93 
144.87 

0.18 
+0.05 
-0.09 

.0041300 
.0042317 
.0043326 

42.4 
42.1 
41.7 

20  57    0.66 
20  53    4.75 

20  49    8.84 

10 
11 
12 

130 
131 
132 

49  21  16.0 

50  19  11.1 

51  17    4.9 

21  16.6 
19  11.6 
17    5.3 

144.62 
144.77 
144.72 

0.22 
0.33 
0.42 

.0044325 
.0045313 
.0046287 

41.3 

40.8 
40.2 

20  45  12.93 
20  41  17.02 
20  87  21.11 

13 
14 
15 

133 
134 
135 

52  14  57.5 

53  12  4a9 

54  10  39.1 

14  57.8 
12  49.0 
10  39.0 

144.66 
144.61 
144.56 

0.48 
0.52 
0.53 

.0047247 
.0048192 
.0049120 

39.6 
39.0 
38.3 

20  33  25.20 
20  29  29.29 
20  25  33.38 

16 
17 
18 

136 
137 
138 

55  8  28.0 

56  6  15.7 

57  4    2.2 

8  27.8 
6  15.4 
4     1.7 

144.51 
144.46 
144.41 

0.51 
0.46 
0.38 

.0050029 
.0050919 
.0051788 

37.5 
36.7 
35.8 

20  21  37.46 
20  17  41.55 
20  13  45.64 

19 
20 
21 

139 
140 
141 

58     1  47.4 

58  59  31.1 

59  57  13.4 

1  46.7 
59  30.2 
57  12.4 

144^ 
144.29 
144.23 

0.27 

0.15 

-0.02 

.0052636 
.0053462 
.0054268 

34.9 
34.0 
33.1 

20    9  49.73 
20    5  53.82 
20     1  57.91 

22 
23 
24 

142 
143 
144 

60  54  54.4 

61  52  34.0 

62  50  12.2 

54  53.3 
52  32.7 
50  10.7 

144.18 
144.12* 
144.06 

+0.12 
0.25 
0.37 

.0056052 
.0055813 
.0056554 

32.1 
31.2 
30.4 

19  58    2.00 
19  54    6.09 
19  50  10.18 

25 

26 
27 

145 

146 
147 

63  47  48.9 

64  45  24.1 

65  42  67.9 

47  47.2 
45  22.3 
42  56.0 

144.00 
143.94 
143.88 

0.47 
0.55 
0.61 

.0057277 
.0057981 
.0058669 

29.7 
29.0 
28.3 

19  46  14.27 
19  42  18.36 
19  38  22.45 

28 
29 
80 
81 

148 
149 
150 
151 

66  40  30.3 

67  38     1.3 

68  35  31.0 

69  32  59.5 

40  28.2 
37  59.0 
35  28.5 
32  56.9 

143.82 
143.76 
143.71 
143.66 

0.65 
0.65 
0.62 
0.56 

.0059341 
.0059998 
.0060840 
.0061269 

27.7 
27.1 
20.5 
26.0 

19  34  26.54 
19  30  30.63 
19  26  34.72 
19  22  38.81 

32 

152 

70  30  26.8 

30  24.1 

143.62 

+0.48 

0.0061884 

25.4 

19  18  42.89 

SOTB:  A 

Me^nlnozoft] 

beiUUi,  V 

toth.aM*. 

qoinoz  of  Janna 

ryOd. 

1 

Die  for  1  hnnr 
-9«.8296 

IV. 
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GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

i 

1 

limOIAMBTSIt. 

H0RIZ09TAL   PARALLAX. 

MKRIDIAN  rASSAOS. 

AGS. 

Noon. 

Midnlfht. 

Noon. 

Diff.  for 
Iboar. 

Midolffht 

Diff.  for 
iboor. 

Diff  for 

Ihoor. 

Noon. 

1 

2 
3 

16     LO 
16  15.6 
16  28.5 

16    8.6 
16  22.5 
16  33.5 

58  46'.1 

59  34.8 

60  21.3 

+2!37 
12.15 
1.G9 

1      // 
59    8.1 

59  59.4 

60  39.8 

+2.29 
1.95 
1.39 

h      in 

9  26.5 

10  16.8 

11  8.9 

m 

2.07 
2.13 
2.22 

d 
11.7 

12.7 
13.7 

4 
& 
6 

16  87.5 
16  41.8 
16  41.0 

16  40.3 
16  42.0 
16  38.7 

60  54.4 

61  10.3 
61     7.3 

1.04 
+0.27 
-0.51 

61     4.7 
61  11.1 
60  59.0 

+0.66 

-0.12 

0.87 

12  3.6 

13  1.6 

14  2.5 

2.35 
2.48 
2.59 

14.7 
15.7 
16.7 

7 
8 
9 

16  35.3 
16  25.7 

16  ia5 

16  31.0 
16  19.9 
16    6.8 

60  46.5 
60  11.2 
59  26.2 

1.20 
1.71 
2.01 

60  30.1 
59  49.6 
59     1.6 

1.48 

1.88 
2.08 

15  5.1 

16  7.3 

17  7.1 

2.62 
2.55 
2.41 

17.7 
18.7 
19.7 

10 
11 
12 

15  59.9 
15  46JI 
15  33.2 

15  53.0 
15  39.6 
15  27.2 

58  36.4 
57  46.0 
56  58.4 

2.11 
2.06 
1.89 

58  11.0 
57  21.7 
56  36.3 

2.10 
1.98 
1.79 

18    3.0 

18  54.6 

19  42.5 

2.24 
2.07 
1.92 

20.7 
21.7 
22.7 

13 
14 
15 

15  21.6 
15  11.5 
15    3.0 

15  16.3 
15    7.0 
14  59.4 

56  15.5 
55  38.4 
55    7.4 

1.67 
1.42 
1.16 

55  56.2 
55  22.1 
54  54.2 

1.55 
1.29 
1.04 

20  27.3 

21  10.3 
21  52.3 

1.82 
1.77 
1.74 

23.7 
24.7 
25.7 

16 
17 
18 

19 
20 
21 

14  56.2 
14  51.0 
14  47.2 

14  44.9 
14  43.9 
14  44.4 

14  53.4 
14  48.9 
14  45.9 

14  44J2 
14  44.0 
14  45.3 

54  42.4 
54  23.2 
54    9.4 

54    0.7 
53  57.1 
53  59.1 

0.92 
0.69 
0.47 

0.26 
-0.04 
-M).20 

54  32.1 
54  15.6 
54    4.4 

53  58.3 

53  57.4 

54  2.3 

0.80 
0.58 
0.36 

-0.15 

+0.08 

0.33 

22  34.3 

23  17.1 
6 

0    1.2 

0  46.9 

1  34.5 

1.76 
1.81 

1.87 
1.94 
2.01 

26.7 

27.7 

28.7 

29.7 

0.1 

1.1 

2.1 

22 
23 
24 

14  46.6 
14  50.7 
14  56.8 

14  48.4 

14  53.5 

15  0.6 

54    7.1 
54  22.1 
54  44.4 

0.47 
0.77 
1.09 

54  13.7 
54  32.3 
54  58.6 

0.62 
0.93 
1.26 

2  23.5 

3  13.3 

4  3.3 

2.07 
2.06 
2.07 

S.1 
4.1 
5.1 

25 
26 

27 

15    5.0 
15  15.5 
15  28.0 

15  10.0 
15  21.5 
15  34.9 

55  14.8 

55  53.1 

56  39.1 

1.43 
1.76 
2.06 

55  33.0 

56  15.2 

57  4.6 

1.60 
1.92 
2.18 

4  52.8 

5  41.4 

6  29.3 

2.04 
2.01 

1^ 

6.1 

7.1 
8.1 

28 
29 
SO 
81 

15  42.2 

15  57.5 

16  12.8 
16  26.6 

15  49.8 

16  5.2 
16  19.0 
16  32.6 

57  31.4 

58  27.5 

59  23.6 

60  14.5 

2.28 
2.37 
2.27 
1.93 

57  59.2 

58  55.9 

59  50.1 

60  36.3 

2.34 
2.35 
2.12 

1.68 

7  16.9 

8  5.0 

8  54.6 

9  46.7 

1.99 
2.03 
2.11 
2.25 

9.1 
10.1 
11.1 
12.1 

32 

16  37.6 

16  41.5 

60  54.7 

+1.37 

61    .9.0 

+1.02 

10  42.3 

2.40 

13.1 
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jgreenwich  mean  time. 

) 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                            I 

1 

Hour. 

Right  AseeodoQ. 

Die 
for  1  m. 

Declination. 

Diflr. 

forlm. 

Bonr. 

Right  Aiioen«ion. 

Diff. 
forlm. 

1 
dm:  1 

"-1 

MONDAY  1. 

WEDNESDAY  3. 

! 

0 

h     m     ■ 

11  43  34^ 

■ 
9.1544 

N.  7  17  4a3 

13.408 

0 

b     m      i 

10  29    1.57 

i 
9.9617 

a    4     9  26.0 

14J686  ' 

1 

11  45  43.58 

9.1553 

7    4  17.0 

13.465 

1 

13  31  17.38 

9.9654 

4  24    7.0 

14X7*  1 

2 

11  47  i2J^. 

9.156. 

6  50  47.3 

13Ji9l 

2 

13  33  33.41 

9.9691 

4  38  47.3 

14il63  ! 

3 

11  50    2.31 

9.i5rj 

6  37  14.3 

13.576 

3 

13  35  49.66 

9.9799 

4  53  2a7 

14.648  1 

4 

11  52  11.79 

9.15S3 

6  23  38.0 

13.630 

4 

13  38    6.14 

9.9767 

5    8    5.2 

14.639  , 

5 

11  54  21.33 

9.1594 

6    9  58.5 

13.683 

5 

13  40  22.85 

9J9305 

522  42J 

14.615  1 

6 

11  56  30.93 

9.1006 

5  56  15.9 

13.733 

6 

13  42  39.79 

9.9844 

5  37  19.1 

i4jm  , 

7 

11  58  40.60 

9.1019 

5  42  30.4 

13.783 

7 

i3  44  56.97 

9.9883 

5  51  54.3 

14.575 

8 

12    0  50^ 

9.103'. 

5  28  41.9 

13.833 

8 

13  47  14.39 

9.9983 

6    628.S 

14.5SS 

9 

12    3    0.18 

9.1040 

5  14  50.5 

13.883 

9 

13  49  32.05 

9.9964 

6  21    0.7 

14.597 

10 

12    5  10.09 

9.1060 

5    0  56JJ 

13.998 

10 

13  51  49.96 

9J005 

6  35  31.7 

11,501 

11 

12    7  20.09 

9.1074 

4  46  59.1 

13.973 

11 

13  54    8.12 

9.3047 

6  50    1.0 

14.473 

12 

12    9  30:i8 

9.1088 

4  32  59.3 

14.017 

12 

13  56  26.53 

9.3089 

7    4  28.6 

14.443  j 

13 

12  11  40.36 

9.1705 

4  18  5a9 

I4jm 

13 

13  58  45.20 

9.3139 

7  18  54.4 

14.411    1 

14 

12  13  50.64 

9.1791 

4    4  51.9 

14.109 

14 

14    1    4.12 

9J175 

7  33  18.2 

14.378  1 

15 

12  16    1.02 

9.1738 

3  50  44.4 

14.143 

15 

14    3  23.30 

9.3919 

7  47  39.9 

14.343   1 

16 

12  18  11.50 

9.1755 

3  36  34.5 

14.1S3 

16 

14    5  42.74 

9.3963 

8    1  59.4 

14J06  « 

17 

12  20  22.08 

9.1773 

322  22.3 

14.990 

17 

14    8    2.45 

9.3307 

8  16  16.6 

14.967  ) 

18 

12  22  32.77 

9.1799 

3    8    7.9 

14J356 

18 

14  10  22.42 

9.3359 

8  30  31.4 

14.996  { 

19 

12  24  4a57 

9.1811 

2  53  51.4 

14.999 

19 

14  12  42.66 

9.3397 

8  44  43.7 

14.183   1 

20 

12  26  54.48 

9.1830 

2  39  3Z8 

14.396 

20 

14  15    3.17 

9.3443 

8  58  5a4 

14.137   ! 

21 

12  29    5.52 

9.1850 

2  25  12J2 

14.300 

21 

14  17  23i^ 

9.3489 

9  13    0.3 

14.000  1 

22 

12  31  16.68 

9.1871 

2  10  49.7 

14.309 

22 

14  19  4.5.03 

9.3535 

9  27    4.4 

14.049  ^ 

23 

12  33  27.97 

9.1893 

N.  1  56  25.4 

14.49B 

23 

14  22    6.38 

9.3581 

S.  9  41    5.6 

1 

TV 

ESDA 

Y2. 

TH 

URaQj 

iY4. 

1 

0 

12  35  39.39 

9.1915 

N.  1  41  59.4 

14.450 

0 

14  24  28.01 

9.9086 

S.  9  55    a7| 

13.930 

1 

12  37  50.94 

9.1937 

1  27  31.7 

14.477 

1 

14  26  49.92 

9.3676 

10    8  58.5 

13.885  ' 

2 

12  40    2.62 

9.1900 

1  13    2.4 

14.503 

2 

14  29  12.12 

9.3794 

10  22  50.0 

19.899  1 

3 

12  42  14.45 

9.19M 

0  58  31.6 

14.507 

3 

14  31  34.60 

9.3779 

10  36  38.0 

13.779  1 

4 

12  44  2a42 

9.9008 

0  43  59.3 

14.560 

4 

14  33  57.37 

9J38» 

10  50  22.4 

13.711   : 

5 

12  46  38.54 

9J3033 

0  29  25.6 

14.579 

5 

14  36  20.44 

9.3860 

11    4    3.2 

19.648  1 

6 

12  48  50.81 

9.9058 

0  14  50.6 

14J09 

6 

14  38  43.80 

9<^18 

11  17  40.2| 

19.584  > 

7 

12  51    3.24 

9.9084 

N.  0    0  14.5 

14.010 

7 

14  41    7.46 

9.3967 

11  31  13.3 

19.518  1 

8 

12  53  15.83 

9J2111 

a  0  14  22.7 

14.617 

8 

14  43  31.41 

9.4017 

11  44  42.3 

19.450  1 

9 

12  55  28.58 

9.9138 

0  29    0.8 

14.649 

9 

14  45  55.66 

9.4067 

11  58    7.2 

IX3B0  , 

10 

12  57  41.49 

9.9106 

0  43  39.8 

140156 

10 

14  48  20.21 

9.4117 

12  11  27.9 

19.307  1 

11 

12  59  54.57 

9.9194 

0  58  19.6 

lijm 

11 

14  50  45.06 

9.4167 

12  24  44.2 

12 

13    2    7.82 

9.J933 

1  13    0.1 

14.679 

12 

14  53  10.21 

9.4917 

12  37  55i* 

13.155 

13 

13    4  21.24 

9,09*^^ 

1  27  41.2 

14.668 

13 

14  55  35.66 

9.4367 

12  51    3.0 

izjom  ' 

14 

13    6  34.84 

9.9983 

1  42  22.8 

14.606 

14 

14  58    1.41 

9.4317 

13    4    5.4 

lasn  i 

15 

13    8  48.63 

9.9314 

1  57    4.8 

14.709 

15 

15    0  27.46 

9.4367 

13  17    2S> 

19.P26  1 

16 

13  11    2.61 

9.9346 

2  11  47.1 

14.707 

16 

15    2  53.81 

9.4418 

13  29  55.5 

19.833  . 

17 

13  13  16.78 

9.9378 

2  26  29.6 

14.710 

17 

15    5  20.47 

9.4409 

13  42  43.1 

19.748  ^ 

18 

13  15  31.14 

9JM10 

2  41  12.3 

14.719 

18 

15    7  47.43 

9.4590 

13  55  25.3 

19.661   , 

19 

13  17  45.70 

9.9443 

2  55  55.0 

14.719 

19 

15  10  14.70 

9.4571 

14    8    2.3 

19.579 

20 

13  20    0.46 

9.9477 

3  10  37.7 

14.710 

20 

15  12  42.28 

9.4692 

14  20  34.0 
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21 

13  22  15.40 

9.9511 

3  25  20.3 

14.707 

21 

15  15  10.16 

9.4673 

14  33    0.2 
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22 

13  24  30.59 
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3  40    2.6 

14.709 

22 

15  17  38.35 

9.4793 

14  45  20J8 
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23 

13  26  45.97 

9J9581 

3  54  44.5 
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23 

15  20    6.84 

9.4774 

14  57  35.6 
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24 

13  29    1J57 
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S.  4    9  26.0 

14.686 

24 
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9.4894 

S.  15    9  44.5 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aseeuion. 

DMT. 
for  1  m. 

Deellnatioo. 

DIff. 
for  Im. 

Hour. 

Rlfdit  Aie^uloii. 

DIff. 
for  1  m. 
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Diff. 
for  I  in. 

FRIDAl 

r  5. 

SUNDAY  7. 

0 

h    m      a 
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17  26  47.62 
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S.2I  23  57:4 
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1 

17  29  27.53 

90)657 
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50J78 

2 
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9.4925 

15  33  44.0 

11.899 

2 

17  32    7.52 
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22  34  30.7 
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3 

15  30    3.81 

9.4075 

15  45  34.5 

11.787 

3 

17  34  47iK) 

90)683 

22  39  32.2 

4.943 

4 

15  32  33.81 

9.5004 

15  57  18.7 

11.681 

4 

17  37  27.73 

90)694 

22  44  23.6 

4.773 

5 

15  35    4.11 

9.5074 

16    8  5a4 

11.573 

5 

17  40    7.93 

9.G703 

22  49    4.9 

4.C02 

6 

15  37  34.71 

9.5193 

16  20  27.6 

11.463 

6 

17  42  48.18 

9.6719 

22  53  3a0 

4.431 

7 

15  40    5.60 

9.5179 

16  31  52.1 

11.359 

7 

17  45  2a48 

90)718 

22  57  56.8 

4.263 

8 

15  42  3a79 

9J>939 

16  43    9.8 

11.938 

8 

17  48    a82 

90)794 

23    2    7.3 

40)89 

9 

15  45    8.27 

9.5971 

16  54  20.6 

11.123 

9 

17  50  49.19 

9.6728 

23    6    7.5 

3.917 

10 

15  47  40.04 

9.5319 

17    5  24.4 

11.004 

10 

17  53  29.58 

9.6731 

23    9  57.4 

3.745 

11 

15  50  12.10 

9.5357 

17  16  21.1 

10.885 

11 

17  56    9.97 

9.6739 

23  13  36.9 

3.573 

12 

15  52  44.45 

9.5415 

17  27  10.6 

10.764 

12 

17  58  50.36 

2.6732 

23  17    6.1 

3.400 

13 

15  55  17.(^ 

9.5469 

17  37  52.8 

10.643 

13 

18    1  30.75 

90)730 

23  20  24.9 

3.937 

14 

15  57  50.01 

9.5508 

17  48  27.6 

]0J>18 

14 

18    4  11.13 

9.6797 

23  23  33.3 

3.055 

15 

16    0  23.21 

9.5554 

17  58  54.9 

10.399 

15 

18    6  51.49 

9.6723 

23  26  31.4 

9.883 

16 

16    2  5a69 

9.5000 

18    9  14.6 

10.964 

16 

18    9  31.82 

9.6717 

23  29  19.1 

2.710 

17 

16    5  30.43 

9.5845 

18  19  26.6 

10.135 

17 

18  12  12.11 

9.6710 

23  31  5a5 

9.537 

18 

16    8    4.44 

9.5690 

18  29  30.8 

100)04 

18 

18  14  52.35 

90)703 

23  34  23.5 

2.364 

19 

16  10  38.71 

9.5734 

18  30  27.1 

9379 

19 

18  17  32.53 

9.6691 

23  36  40.1 

2.190 

20 

16  13  ia24 

9.5778 

18  49  15.4 

0.738 

20 

18  20  12.65 

2.6579 

23  38  4a3 

9.017 

21 

16  15  48.08 

9.5891 

18  58  55.6 

9.602 

21 

18  22  52.69 

9.6666 

23  40  42J^ 

1.844 

22 

16  18  23.08 

9.5863 

19    8  27.6 

9.464 

22 

18  25  32.65 

90)052 

23  42  27.7 

1.671 

23 

16  20  58.38 
SAT 

9.5904 

S.19  17  51.3 
lY  6. 

9.335 

23 

18  28  12.52 
M( 

9.0635 

WDA 

S.23  44    2.8 
Y  S. 

1.498 

0 

16  23d3.9» 

9.5945 

S.19  27    6.6 

9.185 

0 

18  30  52J29 

9.6618 

S.23  45  27.5 

1.396 

1 

16  26    9.73 

9.5985 

19  36  13.4 

9.043 

1 

18  33  31i)5 

90)399 

23  4(5  42.0 

1.155 

3 

16  28  45.77 

9iX»5 

19  45  11.71 

8J00 

2 

18  33  11.49 

9.6579 

23  47  46.3 

0.983 

3 

16  31  22.04 

9.6064 

19  54    1.4 

8.755 

3 

18  38  50i)l 

9.6558 

23  48  40.2 

0.819 

4 

16  33  58.54 

%jsm 

20    2  42.4! 

80K)9 

4 

18  41  39.20 

9.6535 

23  49  23.8 

0.641 

5 

16  36  35.26 

9.6138 

20  11  14.6! 

8.463 

5 

18  44    9.35 

9.6510 

23  49  57.1 

0.470 

6 

16  39  12.20 

9.6173 

20  19  37.9 

8.313 

6 

18  46  48.35 

9.6485 

23  50  20.2 

0.300 

7 

16  41  49.35 

90008 

20  27  52.2' 

8.163 

7 

18  49  27.19 

9.6458 

23  50  33.1 
23  50  35.9 

-0.130 

8 

16  44  2a71 

9.6943 

20  35  57.5; 

8.012 

8 

18  52    5.83 

9.6430 

-H).039 

9 

16  47    4.27 

9.6376 

20  43  53.7j 

7.860 

9 

18  54  44.36 

9.6400 

23  50  28.5 

0J»7 

10 

16  49  42.02 

9US308 

20  51  40.7 

7.706 

10 

18  57  22.67 

9.6370 

23  50  11.0 

0.375 

11 

16  52  19.96 

9.6330 

20  59  18.4' 

7.550 

11 

19    0    0.79 

9.6337 

23  49  43.4 

0.543 

12 

16  54  58.09 

9.6370 

21    6  46.8! 

7J94 

12 

19    2  38.71 

23  49    5.7 

0.710 

13 

16  57  36.40 

9.6399 

21  14    5.8 

7.937 

13 

19    5  16.44 

9.6368 

23  48  18.0 

o.8n 

14 

17    0  14.88 

9.6487 

21  21  15.3 

7.079 

14 

19    7  53.96 

9.6333 

23  47  20.4 

10>41 

15 

17    2  53.53 

9.6454 

21  28  15.3; 

60)90 

15 

19  10  31.26 

9.6196 

23  46  lao 

10»5 

16 

17    5  32.34 

9.6480 

21  35    5.8 

6.760 

16 

19  13    8.33 

9.6157 

23  44  55.8 

1.369 

17 

17    8  11.30 

901304 

21  41  46.6 

6.598 

17 

19  15  45.16 

9.6117 

23  43  28.8 

1.533 

18 

17  10  50.40 

9a»98 

21  48  17.7 

6.436 

18 

19  18  21.75 

9.6076 

23  41  52.1 

1.694 

19 

17  13  29.64 

9.6550 

21  54  39.0 

6.973 

19 

19  20  58.09 

9.6034 

23  40    5.7 

l.«i5 

20 

17  16    9.01 

9.6579 

22    0  50.5' 

6.110 

20 

19  23  34.17 

9.5991 

23  38    9.6 

9.015 

21 

17  18  48.50 

9.6noi 

22    6  5^1 

5.945 

'21 

19  26    9.99 

9.5946 

23  36    3.9 

2.175 

22 

17  21  28.10 

9.6610 

22  12  4a8 

5.780 

22 

19  28  45.53 

90^1 

23  33  48.7 

2.333 

23 

17  24    7.81 

9.6637 

22  18  25.6 

5.613 

23 

19  31  20.80 

9.5855 

23  31  24.1 

2.490 

24 

17  26  47.62 

9.6643 

S.22  23  57.4 

5.446 

24 

19  3:3  55.79 

9.5808 

S.23  28  50.(^ 

9.646 
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GREENWICH  MEAN  TIME. 

1 

THR  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                            ( 

! 

Hoar. 

Right  AieeiMioii. 

Dlff. 
foclm. 

Dlff. 
forlm. 

Hour. 

DHL 
fori  m. 

DeeUnotioii. 

DHL     1 
forlm." 

TU 

ESDA 

Y  9. 

THURSDAY  11. 

h     m     ■ 

■ 

O         1          it 

It 

h     m     > 

■          1                O        t         tt 

$1 

0 

19  33  55.79 

a.5808 

S.23  28  5a0 

9.646 

0 

21  31    1.17 

9.9833  S.  18  44  18.0 

sjm\ 

1 

19  36  30.50 

%&7S9 

23  26    a4 

9.803 

1 

21  33  17.97 

9.9766 

18  35  33.3 

8.791   < 

2 

19  39    4.92 

a^7io 

23  23  ia5 

9.956 

2 

21  35  34.37 

9J9700 

18  26  43.1 

sjm\ 

3 

19  41  39.04 

9^5660 

23  20  11.4 

3010 

3 

21  37  50.37 

9.S334 

18  17  47.4 

sjm\ 

4 

19  44  12.86 

9jsm 

23  17    0.2 

3.S63 

4 

21  40    5.97 

9.9568 

18    8'46.3 

90)61  1 

5 

19  46  46.37 

9.5657 

23  13  3a9 

3.413 

5 

21  42  21.18 

9.9309 

17  59  40.0 

9.148 

6 

19  49  19.56 

8.5504 

23  10  ia6 

3.563 

6 

21  44  3a00 

9.9438 

17  50  28.5 

9JB9 

7 

19  51  52.43 

2.MS0 

23    6  32.3 

3.719 

7 

21  46  50.43 

9.9373 

17  41  11.9 

9.318  1 

8 

19  54  24.96 

9.5305 

23    2  45.1 

3.863 

8 

21  49    4.48 

9J»>8 

17  31  50.2| 

9.409  1 

9 

19  56  57.16 

9.5339 

22  58  49.1 

4.007 

9 

21  51  18.14 

9J2M4 

17  22  23.5 

9.485 

10 

19  59  29.03 

9^5983 

22  54  44.3 

4.159 

10 

21  53  31.41 

9.9189 

17  12  51.9 

0.565 

11 

20    2    0.56 

9.5996 

22  50  30.8 

4.937 

11 

21  55  44.30 

9.9U6 

17    3  15.6 

9.645 

12 

20    4  31.75 

9.5168 

22  46    8.6 

4.440 

12 

21  57  56.81 

9.9053 

16  53  34.6 

9.799 

13 

20    7    2.60 

9.5110 

22  41  37.9 

4.58S 

13 

22    0    8.94 

9J000 

16  43  49.0 

9.800 

14 

20    9  3ai0 

9.5051 

22  36  58.7 

4.799 

14 

22    2  20.69 

9.1998 

16  33  58.8 

9.875 

15 

20  12    3J24 

9.4801 

22  32  11.1 

4.809 

15 

22    4  32.07 

9.1865 

16  24    4.1 

9.M9 

16 

20  14  33.02 

9.4031 

22  27  15.2 

5.000 

16 

22    6  43.06 

9.1803 

16  14    4J^ 

100)99 

17 

20  17    2.43 

9.4870 

22  22  11.1 

5.137 

17 

22    8  53.72 

9.1748 

16    4    1.3 
15  53  53.4 

100)04 

IS 

20  19  31.46 

9.4S06 

22  16  58.8 

5sn 

18 

22  11    3.99 

9.1681 

10.164 

19 

20  22    0.12 

9.4746 

22  11  38.4 

5.407 

19 

22  13  ia90 

90631 

15  43  41.4 

10.934 

20 

20  24  28.41 

9.4684 

22    6  10.0 

5.539 

20 

22  15  23.45 

9J561 

15  33  25.3, 

10.391  < 

21 

20  26  56.32 

9.4891 

22    0  33.7 

5uno 

21 

22  17  32.64 

9.1508 

15i23    5^ 
15  12  41.1 

10J68  I 

22 

20  29  23.a5 

9.4557 

21  54  49.6 

5.799 

22 

22  19  41.47 

9.1443 

10.433  ' 

23 

20  31  51.00 

9.4493 

S.21  48  57.7 

5Jm 

23 

22  21  49.95 

90384 

S.15    2  13.1 

10.496 

WED 

NESD. 

AY  10. 

FI 

UDAY   12^ 

0 

20  34  17.77 

9^4499 

S.2142  56Ja 

6.055 

0 

22  23  58.08 

90396 

S.14  51  41.31 

10J61 

1 

20  36  44.15 

9*4365 

21  36  51.0 

6.189 

1 

22  26    5.86 

9.1963 

14  41    5.8 

10003 

2 

20  39  10.15 

9.4300 

2130  36.3 

6J06 

2 

22  28  13.29 

9.1919 

14  30  2a6 

10.M3 

3 

20  41  35.76 

9.4935 

21  24  14.1 

6.430 

3 

22  30  20.38 

90156 

14  19  43.8 

10.763 

4 

20  44    0.98 

9.4160 

21  17  44.6 

6.551 

4 

22  32  27.14 

9.1100 

14    8  57.5 

103)8 

5 

20  46  25.80 

9.4103 

21  11    7.8 

6.673 

5 

22  34  33.57 

9.1044 

13  58    7.7 

10.860 

6 

20  48  50.22 

9H037 

21    4  23.8 

6.791 

6 

22  36  39.67 

9.0089 

13  47  14.4 

10.916 

7 

20  51  14.24 

9.3071 

20  57  32.7 

6.910 

7 

22  38  45.44 

9^0005 

13  36  17.8 

10.919 

8 

20  53  37i^ 

9.3004 

20  50  34.6 

7.096 

8 

22  40  50.89 

9JI881 

13  25  17.9 

110)96 

9 

20  56    1.08 

9.3838 

20  43  29.5 

7.149 

9 

22  42  56.02 

9UM98 

13  14  14.9 

110)78 

10 

20  58  23.90 

9JI771 

20  36  17.6 

7.955 

10 

22  45    0.83 

%ffm 

13    3    8.8 

11.199 

11 

21    0  46.32 

9.3704 

20  28  58i) 

7.367 

11 

22  47    5.32 

Qjonm 

12  51  59.7 

11.178 

12 

21    3    8.34 

9.3637 

20  21  33.6 

7.477 

12 

22  49    9.50 

9.0671 

12  40  47.7 

11.997 

13 

21   5  29.9:: 

9.3570 

20  14    1.7 

7.587 

13 

22  51  13.37 

9J)090 

12  29  32.7 

11.9r7S 

14 

21    7  51.16 

9.3509 

20    623J2 

7.635 

14 

22  53  16M 

9.0570 

12  18  14.8 

11.399 

15 

21  10  11.97 

9.3435 

19  58  38.2 

7.809 

15 

22  55  20J21 

94»ao 

12    6  54.1 

11.368  1 

16 

21  12  32J)7 

9.3368 

19  50  46.8 

7.906 

16 

22  57  23.17 

9.0470 

11  55  30.7 

11.413  . 

17 

21  14  52^7 

9.3300 

19  42  49.2 

8.010 

17 

22  59  25.84 

90)433 

11  44    4.6 

11.458  1 

18 

21  17  11.97 

9.3933 

19  34  45.4 

8.119 

18 

23    1  28.22 

9UKr74 

11  32  35.8 

11.501 

19 

21  19  31.17 

9.3166 

19  26  35.6 

8.913 

19 

23    3  30.32 

3.0387 

11  21    4.5 

110H3  1 

20 

21  21  49.97 

9.3009 

19  18  19.8 

8.313 

20 

23    5  32.14 

90)980 

11    9  30.7 

11.583 

21 

21  24    8.37 

9.3039 

19    9  58.1 

i      8.419 

21 

23    7  33.68 

90)334 

10  57  54.6 

11.033  { 

22 

21  26  26.37 

9J9a66 

19    1  30.5 

1     8M 

22 

23    9  34.95 

90)188 

10  46  16.3 
10  'M  35.7 

11.660  1 

23 

21  28  43.97 

9.9809 

18  52  57.1 

\     8.603 

23 

23  11  35.95 

90)144 

11.638  ; 

24 

21  31    1.17 

S.18  44  18.0 

._8.89e 

24 

23  13  36.68 

9ouooiS.10  22  52.8 

11.734  1 
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GREENWICH  MEAN  TIME. 

TIIE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Right  ABcenilon. 

Ditr. 

forlm. 

DliT. 
forlm. 

Hour. 

Right  AteeosloD. 

DIff. 
for  1  m. 
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h     m     « 

0  46  13.52 

1.8738 
1.8795 

S.  0  35    8.1 

19!496 

1 

23  15  37.14 

9J0O56 

10   11      7.6|    11.770 

1 

0  48    5.91 

0  22  42.5 

19.483 

2 

23  17  S7J^ 

20)013 

9  59  20.3;  11.804 

2 

0  49  58.23 

1.8713 

S.  0  10  17.3 

19.416 

3 

23  19  37.28 

1.9071 

9  47  31.0  11.837 

3 

0  51  50.47 

1.870^ 

N.  0    2    7.4 

19.409 

4 

23  21  3a97 

1.9999 

9  35  30.8    11.669 

4 

0  53  42.64 

1.8691 

0  14  31.6 

13.401 

5 

23  23  3a42 

1.9688 
1.9848 
1.0808 
1.9769 

9  23  46.7    11.900 

5 

0  55  34.75 

1.8681 

0  26  55.3 

13.399 

6 

23  25  35.G3 

9  11  51.7}  11.930 

6 

0  57  2681 

1.8671 

0  39  18.5 

19.383 

7 

23  27  31.60 

8  59  54.91  11.960 

7 

0  59  18.81 

1.8669 

0  51  41J2 

19.373 

8 

23  29  33.33 

8  47  56.31  11.983 

8 

1     1  10.76 

1.6053 

1    4    3.3 

19.369 

9 

-23  31  31.83 

1.97J1 
1J)693 

8  35  5a0!  19.018 

9 

1    3    2.66 

1.8645 

1  16  24.7 

19.350 

10 

28  33  30.10 

8  23  54.1]  19.044 

10 

1    4  54.51 

1.8638 

1  28  45.4 

19.338 

11 

23  35  28.15 

1.0636 

8  11  50.6   19.070 

11 

1    6  46.^ 

1.8639 

1  41    5.3 

19.335 

12 

23  37  2598 

1.9619 

7  59  45.6 

19.004 

12 

1    8  38.09 

1.8696 

1  53  24.4 

19.311 

13 

23  39  23.59 

1.9663 

7  47  33.1 

19.118 

13 

1  10  29.82 

1.8630 

2    5  42.6 

12.997 

14 

23  41  20.99 

14648 

7  35  31.2 

19.149 

14 

1  12  21.52 

1.8615 

2  17  59.9 

19.989 

15 

23  43  18.18 

1.9514 

7  23  21.9 

19.165 

15 

1  14  13.19 

1.8611 

2  30  16.3 

19.967 

16 

23  45  15.16 

liMSO 

7  11  11.3 

19.186 

16 

1  16    4.83 

1.8607 

2  42  31.8 

19.250 

17 

23  47  11.93 

1.9447 

6  58  59.5    19.907 

17 

1  17  56.45 

1.8604 

2  54  46.3 

19J233 

18 

23  49    8.50 

1.94U 

6  46  4G.5.  124^M 

18 

1  19  48.06 

1.8601 

3    6  59.7 

19.915 

19 

23  51    4.88 

1.9383 

6  34  32.3    19J245 

19 

1  21  39.66 

1.8500 

3  19  12.0 

19.197 

20 

23  53    1.C8 

1.93S1 

6  22   17.0     12J363 

20 

1  23  31.25 

1.8598 

3  31  23J2 

19.177 

21 

23  54  57.09 

1.9390 

6  10     0.6     12.980 

21 

1  25  22.83 

1.8597 

3  43  33.2 

19.157 

22 

23  56  52.92 

1.0930 

5  57  43.2    19.296 

23 

1  27  14.41 

1.6506 

3  55  42.0 

19.136 

23 

23  58  48.57 
SU 

1.9961 

NDAl 

S.  5  45  24.9   12.319 
'  14. 

23 

1  29    5.99 
TU 

1.8596 

ESDA 

N.  4    7  49.5 
Y  16. 

19.115 

0 

0    0  44.05 

1.9933 

S.  5  33    5.7    19J96 

0 

1  30  57.57 

1.8597 

N.  4  19  55.8 

19.003 

1 

0    2  39.35 

1.9905 

5  20  45.8 

19.340 

1 

1  32  49.15 

1.8598 

4  32    0.7 

19.070 

2 

0    4  34.48 

1.9178 

5    8  25.1 

19.353 

2 

1  34  40.74 

1.8599 

4  44    4.1 

19.045 

3 

0    6  29.45 

1.9151 

4  56    3.6 

19.365 

3 

1  36  32.34 

1.8601 

4  56    6.0 

19.090 

4 

0    8  24.27 

1.9195 

4  43  41.4 

19.376 

4 

1  38  23.96 

1.8604 

5    8    6.4 

11.994 

5 

0  10  18.94 

1.9100 

4  31    18.5     19.387 

5 

1  40  15.60 

1.8607 

5  20    5.2 

11.967 

6 

0  12  13.46 

1.9075 

4  18  55.0    19J96 

6 

1  42    7.26 

13II1 

5  32    2.4 

11.940 

7 

0  14    7.84 

1.9051 

4     6  31.0     19.405 

7 

1  43  58.94 

1.8615 

5  43  58.0 

11.913 

8 

0  16    2.08 

1.9097 

3  54    6.5 

19.419 

8 

1  45  50.64 

1.8630 

5  55  52.0 

11.886 

9 

0  17  56.18 

1.9004 

3  41  41.6 

19.418 

9 

1  47  42.37 

1.8636 

•6    7  44.4 

11.858  1 

10 

0  19  50.14 

1.8983 

3  29  16.4 

12.494 

10 

1  49  34.13 

1.8633 

6  19  35.1 

11.839 

11 

0  21  43.97 

1.8961 

3  16  50.8 

19.430 

11 

1  51  25.93 

1.8638 

6  31  24.1 

11.800 

12 

0  23  37.67 

1.8040 

3    4  24.9 

19.434 

12 

1  53  17.78 

1.8645 

6  43  11.3 

11.709 

13 

0  25  31.25 

1.8990 

2  51  58.7 

19.438 

13 

1  55    9.67 

1.8658 

6  54  56.6 

11.738 

14 

0  27  24.71 

1.8900 

2  39  32.3 

19.441 

14 

1  57     1.61 

1.8660 

7    6  39.9 

11.705 

15 

0  29  18.06 

1.8881 

2  27    5.8 

19.443 

15 

1  58  53.60 

1.8668 

7  18  21.2 

11.679 

16 

0  31  11.29 

1.8863 

2  14  39.2 

12.444 

16 

2    0  45.64 

1.H677 

7  30    0.5 

11.638 

17 

0  33    4.41 

1.8845 

2    2  12.6 

13.445 

17 

2    2  37.73 

1.8686 

7  41  37.7 

11.603 

18 

0  34  57.42 

1.8898 

1  49  46.0 

12.445 

18 

2    4  29.87 

1.8696 

7  53  12.8 

11.568 

19 

0  33  50.33 

1.8319 

1  37  19.4 

12.443 

19 

2    6  22.07 

1.8707 

8    4  45.8 

11.539  1 

20 

0  38  43.14 

1.8796 

1  24  52.9 

12.442 

20 

2    8  14.34 

1.8718 

8  16  16.6 

11.495  1 

21 

0  40  35.86 

1.8781 

1  12  26.5 

12.440 

21 

2  10    6.68 

1.8799 

8  27  45.2 

11.458  ! 

22 

0  42  28.50 

1.8768 

1    0    0.2 

12.437 

22 

2  41  59.09 

1.874i 

8  39  11.6 

11.431 

23 

0  44  21.05 

1.8759 

0  47  34.0 

12.433 

23 

2  13  51.57 

1.8753 

8  50  35.7 

11.383 

24 

-  0  46  13.52 

1.8738 

S.  0  35    8.1 

12,498 

24 

9  15  44.12 

1.8765 

N.9    1^7*5 

11*344 

11 


s» 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Afoeiuloii. 

for  1  m. 

Declination. 

Ditr. 

forlm. 

Honr. 

Right  Aioenai^n. 

Diff. 
forlm. 

DeclUiatioa. 

1 

DUt 
ferlM. 

WEDNESDAY  17. 

FRIDAY 

19. 

0 

h     m     ■ 

2  15  44.12 

t 

1.8765 

N.  9    1  57^.5 

ll!!344 

0 

h     m      » 

3  47  58S)6 

■ 
13790 

N.i/  i  47^:3 

8330 

1 

2  17  3a75 

1.R778 

9  13  17.0 

11.305 

1 

3  49  57.77 

13817 

17  16  22*9 
17  24  54.1 

8357 

3 

2  19  29.46 

1.8799 

9  24  34.1 

11.964 

2 

3  51  56.75 

13845 

6.482  1 

3 

2  21  22.25 

1.8806 

9  35  48.7 

11399 

3 

3  53  55.90 

13873 

17  33  20.8 

8.40?  1 

4 

2  23  15.12 

1.8890 

9  47    0.7 

11.180 

4 

3  55  55.22 

13001 

17  41  42.9 

8331  ' 

5 

2  25    8.C8 

1.8835 

9  58  10.1 

11.137 

5 

3  57  54.71 

13999 

17  50    0.4 

83S6 

6 

2  27    1.13 

1.8850 

10    9  16.9 

11393 

6 

3  59  54.37 

13957 

17  58  134 

8.178 

7 

2  28  54.27 

1.8866 

10  20  21.1 

11.048 

7 

4    1  54.20 

13985 

18    6  21.8 

aaoo  , 

8 

2  30  47.51 

1.8883 

10  31  22.7 

11.003 

8 

4    3  54.19 

93013 

18  14  25.5 

8399  1 

9 

2  32  40.85 

1.8898 

10  42  21.6 

10358 

9 

4    5  54.35 

93041 

18  22  24.4 

.  7343  [ 

10 

2  34  34.29 

1.8915 

10  53  17.7 

10.919 

10 

4    7  54.68 

93069 

18  30  18.6 

7361  ' 

11 

2  36  27.83 

1.8939 

11    4  10.9 

10.865 

11 

4    9  55.18 

9.0097 

18  38    8.0 

7.783  1 

12 

2  38  21.47 

1.8950 

11  15    1.3 

10.817 

12 

4  11  55.85 

93196 

18  45  52.6 

7.?» 

13 

2  40  15.22 

1.8968 

11  25  48.8 

10.768 

13 

4  13  56.69 

93154 

18  53  32.3 

7.691 

14 

2  42    9.08 

1.8986 

11  36  33.4 

10.719 

14 

4  15  57.70 

9.0183 

19    1    7.0 

7388 

15 

2  44    3.05 

1.9005 

11  47  15.0 

10.670 

15 

4  17  58.89 

93911 

19    8  38.7 

7.455  , 

16 

2  45  57.13 

1.9094 

11  57  53.6 

10319 

16 

4  20    0.24 

93940 

19  16    1.4 

7371 

17 

2  47  51.33 

1.9043 

12    8  29.2 

10.568 

17 

4  22    1.77 

93969 

19  23  21.1 

7388 

16 

2  49  45.65 

1.9063 

12  19    1.7 

10.516 

18 

4  24    3.46 

939U7 

19  30  35.8 

7303   ) 

19 

2  51  40.09 

lOMes 

12  29  31.0 

10.463 

19 

4  26    5.33 

93396 

19  37  45.4 

7.116  1 

20 

2  53  34.65 

1.9103 

12  39  57.1 

10.410 

20 

4  28    7.36 

9*0354 

19  44  49.8 

7.031 

21 

2  55  29.33 

1.9194 

12  50  20.1 

10357 

21 

4  30    9.56 

93389 

19  51  49.1 

6344 

22 

2  57  24.14 

14»145 

13    0  39.9 

10309 

22 

4  32  11.94 

93410 

19  58  43.2 

6390 

23 

2  59  19.07 
THl 

mSDA 

N.13  10  56.4 
lY  18. 

10347 

23 

4  34  14.48 
SAT 

URDA 

N.20    5  32.0 
lY  20. 

6.7W). 

1 

0 

3    1  14.13 

IJ»188 

N.13  21    9.5 

10.190 

0 

4  36  17.20 
4  38  20.08 

93466 

N.20  12  15.4 

6319  . 

1 

3    3    'Jm 

1.9919 

13  31  19.2 

10.133 

1 

93494 

20  18  5a4 

6300  { 

2 

3    5    4.65 

1.9933 

13  41  25.5 

10.075 

2 

4  40  23.13 

93509 

20  25  2a0 

6300 

3 

3    7    0.12 

1.9955 

13  51  28.3 

10.017 

3 

4  42  26.35 

93550 

20  31  53J2 

6.410  1 

4 

3    8  55.72 

1.9978 

14    1  27J5 

9358 

4 

4  44  29.74 

93578 

20  38  15.0 

6319  , 

5 

3  10  51.46 

13309 

14  11  23.1 

9.898 

5 

4  46  33J29 

93606 

20  44  31.3 

6.3:3  1 

6 

3  12  47.34 

1.9396 

14  21  15.1 

9338 

6 

4  48  37.01 

93633 

20  50  42.1 

6.136  J 

7 

3  14  ^iJ^ 

1.9350 

14  31    3.4 

9.777 

7 

4  50  40.89 

93661 

20  56  47.5 

6343  1 

6 

3  16  39.54 

1.9374 

14  40  48.0 

9.715 

8 

4  52  44.94 

93668 

21    2  47;^ 

6349 

9 

3  18  35.86 

14D98 

14  50  28i) 

9359 

9 

4  54  49.15 

93715 

21    8  41.5 

6.865 

10 

3  20  32.32 

1.9493 

15    0    6.0 

9389 

10 

4  56  53.52 

93749 

21  14  30.0 

5.760 

11 

3  22  28.93 

1.9448 

15    9  39.4 

9395 

11 

4  58  58.05 

93789 

21  20  12.8 

5365 

12 

3  24  25.69 

1.9473 

15  19    9.0 

9.469 

12 

5    1    2.74 

9.0799 

21  25  49.8 

5360 

13 

3  26  22.60 

14M96 

15  28  34.7 

9366 

13 

5    3    7.59 

9.0899 

21  31  21.0 

5.473 

14 

3  28  19.66 

1.9G93 

15  37  56.4 

9399 

14 

5    5  12.61 

9.0848 

21  36  46.5 

5376  [ 

15 

3  30  16.87 

1.9549 

15  47  14.1 

9369 

15 

5    7  17.79 

93874 

21  42    6^ 

6378 

16 

3  32  14.24 

1.9575 

15  56  27.8 

9.195 

16 

5    9  23.12 

9.0899 

21  47  20.0 

5.189 

17 

3  34  11.77 

1.9601 

16    5  37.4 

9.197 

17 

5  11  28.59 

9.0r9S 

21  52  27.8 

5389  1 

18 

3  36    9.46 

1J698 

16  14  42.9 

9367 

18 

5  13  34.21 

93950 

21  57  29.7 

4383  1 

19 

3  38    7.31 

1.9654 

16  23  44.3 

8387 

19 

5  15  3:^.98 

93975 

22    2  25.7 

4.883  : 

20 

3  40    5.32 

13681 

16  32  41.5 

8317 

20 

5  17  45.90 

9.1000 

22    7  15.7 

4.783  1 

21 

3  42    3.49 

13706 

16  41  34.4 

8347 

21 

5  19  51.97 

9.1094 

22  11  59.7 

430' 

22 

3  44    1.82 

13735 

16  50  2a0 

8.775 

22 

5  21  58.19 

9.1048 

22  16  37.7 

4389 

23 

3  46    0.31 

13789 

16  59    7.3 

6.703 

23 

5  24    4.55 

9.1079 

22  21    9.6 

4.480 

94 

3  47  58.96 

!     13790 

N.17    7  47^ 

833024 

5  26  11.06 

9.1096 

N.22  25  353 

4378 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


BIffht 


for  Im. 


DoettaatloB. 


Diff. 
for  1  m. 


Hoor. 


0 

1 

3 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

21 
22 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 

22 

20 

24 


SUNDAY  21. 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 


5  26  11J03 
5  28  17.71 
5  30  24.50 

5  9i  3143 
34  38.50 
36  45.70 
38  53.03 
41  0.49 
43  8.07 
45  15.78 
47  23A32 
49  31.58 
51  39.66 
53  47.85 
55  56.16 
58    4.58 

0  lan 

2  21.75 
4  30.50 
6  39.35 
8  48.30 

6  10  57.35 
6  13  &49 
6  15  15.72 


8.1096 

8ai» 

8.1143 
9.1100 
8.1166 
9.1910 
9.1900 
9.19M 
9.1976 


94316 
94306 
90366 
9.1376 
9.13M 
9.H18 
9.1431 
9.1440 
9.1466 
9.1463 
9.1490 
9.1SI& 
9.1631 
9.1646 


N.29 
23 
22 
22 
22 
22 
22 
22 
22 
23 
23 
S3 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

N.23 


2^35.3 
29  54.9 
34  6.3 

33  15.6 
42  16.7 
46  11.6 
50  0.2 
53  42.5 
57  18.5 

0  48.1 
4  11^ 
7  28.1 
10  38.5 
13  42.5 
16  40.0 
19  31.0 
22  15.5 
24  53.5 
27  24.9 
29  49.8 
32  8.1 

34  19.8 
36  24.8 
38  23^2 


MONDAY  22. 


6  17  25.041 
6  19  34.45 
6  21  43.94 
6  23  S3JS1 
6  26  3.16 
6  28  12.89 
6  30  2^69 
632  32.56 
6  34  42.50 
6  36  52.51 
6  39  2.59 
6  41  12.73 
643  22.93 
6  45  33.18 
6  47  43.47 
6  49  53.81 
6  52  4.20 
6  54  14.63 
6^  25.10 
6  58  35.60 


9.1661 
9.I67S 
9.1688 


0  46.14 

2  56.71 
5  7.31 
7  17.93 
9  28.58 


9.1616 
9.1698 
9.1640 
9.1650 
9.1663 
9.1673 
9.1683 
9.1669 
9.1708 
9.1711 
9.1710 
9.1797 
9.1734 
9.1741 
9.1747 
9.1753 
9.1750 
9.1764 
9.1768 
9.1779 
9.1776 


NJ23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
2:) 
23 
23 
23 
23 
23 
23 

N.23 


40  14.91 

41  59.9 
43  38J2 

45  9.8 

46  34.7 

47  53.0 

49  4.5 

50  9J2 

51  7.1 

51  58.2 

52  42.5 

53  20.0 

53  50.7 

54  14.6 
54  31.6 
54  41.8 
54  45.1 
54  41.5 
54  31.0 
54  13.6 
53  49.4 
53  18.4 
52  40.5 
51  55.7 
51  3.9 


4.378 
4.975 
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of 
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Kb. 
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1 

VCDUS 

W. 

98  32  27 

«756 

100    7  52 

9737 

101  43  43 

9716 

10I20  i 

9698  ' 

Jupiter 
Pollux 

W. 

87  59  23 

94S4 

89  42  24 

9405 

91  25  51 

9387 

93    9  44 

9968  ! 

W. 

6i  33  18 

9384 

63  17  16 

9866 

65    1  40 

9346 

66  46  321    8398  !| 

Regulus 

W. 

25  40  13 

9411 

27  23  32 

9387 

29    7  25 

9365 

30  51  501    S344  ;| 

Autares 

E. 

75    9  48 

3385 

73  26    6 

9378 

71  41  59 

9359 

69  57  25 

S343  ; 

Saturn 

R 

106  18  25 

S350 

104  33  51 

9841 

102  48  51 

9393 

101    3  24 

9394  ' 

2 

Jupiter 

W. 

101  55  38 

9989 

103  42    4 

9968 

105  28  54 

9950 

107  16    7 

094  i 

PoUux 

W. 

75  37  28 

9940 

77  24  56 

9994 

79  12  48 

9908 

81    1    3 

9199 

Regulus 

W. 

39  41  27 

9945 

41  28  47 

9»7 

43  16  34 

9919 

45    444 

9194 

Autares 

E. 

61    8  36 

990S 

59  21  40 

9947 

57  34  22 

9933 

55  46  43 

9990  ; 

Saturn 

E. 

92    939 

9918 

90  21  38 

9909 

88  33  14 

8186 

86  44  25 

91»  . 

3 

Regulus 

W. 

54  11  36 

9190 

56    2    4 

9109 

57  52  50 

9096 

59  43  56 

1 
9085  . 

Mara 

W. 

33    4    8 

9137 

34  54  10 

9194 

36  44  32 

9111 

38  35  14 

9009' 

Antares 

E. 

46  43  52 

9164 

44  54  30 

9156 

43    4  54 

9148 

41  15    8 

9149 

Saturn 

E. 

77  34  51 

9101 

75  43  54 

9990 

74  52  39 

9077 

72    1    5 

9067; 

a  Aquils 

E. 

94  25  55 

9b08 

92  51  37 

9709 

91  16  59 

9781 

89  42    6 

tm\ 

4 

Regulus 

W. 

69    328 

9037 

70  56    4 

9030 

72  48  51 

9094 

74  41  48 

9018  1 

Mara 

W. 

47  52  53 

9059 

49  45    6 

9045 

51  87  30 

9099 

5330    4 

900 

Antares 

E. 

32    4  46 

9137 

30  14  43 

9143 

28  24  50 

9153 

26  35  11 

9167 

Batura 

E, 

62  39  21 

9091 

60  46  20 

9015 

58  53    9 

9008 

56  59  47 

9098 

a  Aquil» 

E. 

81  44  58 

9740 

80    9  19 

9747 

78  33  42 

97S0 

76  58    9 

9736 

5 

Regulus 

W. 

84    8  21 

9001 

86    1  53 

9001 

87  55  26 

9000 

8949    1 

099  ' 

Mara 

w. 

62  54  37 

9018 

64  47  43 

9017 

66  40  51 

9017 

68  33  59 

017 

Spica 

w. 

3036    0 

9109 

32  26  46 

9096 

34  17  51 

9386 

36    9  12 

9m' 

Saturn 

E. 

47  31  18 

1987 

45  37  24 

1966 

43  43  28 

1986 

41  49  99 

1987  , 

a  AquilflB 

E. 

69    329 

9895 

67  2934 

9848 

65  56    9 

9873 

64  23  16 

9993' 

6 

Mara 

W. 

77  58  55 

9003 

79  51  37 

9039 

81  44  11 

9045 

83  36^1 

1 

Spica- 

W. 

45  27  56 

9066 

47  19  48 

9067 

49  11  38 

9063 

51    3  23 

9073  j 

a  AquilflB 

E. 

56  49  51 

3113 

55  21  57 

3171 

53  55  13 

3934 

62  29  44 

3364  j 

Fomalhaut 

E. 

85  50    9 

9199 

84    1  30 

9198 

82  13    0 

9906 

80  24  41 

014 

aPe^ui 

Fs. 

102  47  19 

9435 

101    4  34 

9433 

99  21  47 

9431 

97  39    3 

94311 

7 

Mara 

W. 

92  55  38 

9005 

94  46  45 

9106 

96  37  35 

9117 

98  28    8 

910  1 

Spica 

W. 

60  20  24 

9104 

62  11  17 

9m 

64    1  5a 

9199 

65  52  21 

910  1 

Antares 

W. 

15  19  37 

9471 

17    131 

9409 

18  45    3 

9356 

20  29  41 

094I 

Fomalliaut 

E. 

71  26  47 

9979 

69  40    7 

9988 

67  53  50 

9304 

66    7  57 

930  j 

a  Pegasi 

E. 

89    6  59 

9473 

87  25    8 

9485 

85  43  33 

9487 

84    2  15 

9511   ! 

1 

8 

Spica 

W. 

75    0  23 

9190 

76  49    5 

99M 

78  37  27 

9916 

80  25  30 

1 
901 

Autares 

W. 

29  20  30 

9374 

31    7    8 

993i 

32  53  43 

9990 

34  40  12 

095  ' 

PomaUnnit 

£. 

57«5  25 

9498 

55  42  30 

94M 

54    0  12, 

9480 

52  18  3ll 

9510 

a  Pegasi 

E. 

75  41  13 

9600 

74    2  18 

9039 

72  23  53 

9645 

70  45  59{ 

9639 

Sow 

E. 

130  21  17 

9470 

128  39  21 

9484 

126  57  45 

9497 

125  16  28 

019 

9 

Spica 

W. 

89  20  20 

9305 

91    6  12 

9389 

92  51  40 

9937 

94  38  46 

9353  * 

Antares 

W. 

43  29  49 

9334 

45  14  59 

9346 

47  59  52 

9359 

48  44  26 

9371 

Fomalhaut 

E. 

44  11  12 

9090 

42  24  19 

9734 

4D48  24 

9783 

39  13  31 

9836 

a  Pegasi 

E. 

62  45  21 

9616 

61  11  14 

9150 

59  37  51 

9887 

58    5  15 

906 

Sa5 

E. 

116  55  20 

9501 

115  16  12 

9607 

113  37  26 

9683 

111  59    2 
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W. 
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106  33  55'    9000 

108  11  29 
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109  49  29 
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PoW 

W. 
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W. 

68  31  51 

9310 
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9901 
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W. 
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w. 

82  49  42 

9177 

84  38  44 

9183 

8628    7 

9140 

88  17  52 

9135 

Regulus 

w. 

46  53  21 

9178 

48  42  21 

9183 

50  31  44 

9149 

52  21  29 

9134 

Antares 

£. 

53  58  46 

am 

52  10  28 

9196 

50  21  53 

9104 

4833    1 

9178 

Bltuni 

£. 

84  55  15 

SIM 

83    5  41 

9141 

81  15  45 

9196 

79  25  29 

9114 

3 

Regi*M 

W. 

61  35  19 

90f33 

63  26  59 

9093 

65  18  55 
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W. 

40  26  15 

90b8 

42  17  32 

9079 

44    9    4 

9068 

46    0  52 
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Antares 

£. 

39  25  13 

9197 

37  35  10 

9194 

35  45    3 

9133 

33  54  54 

9194 

Satian 

E. 

70    9  15 

9060 

68  17    8 

9046 

66  24  46 

9098 

64  32  11 

9098 

ciAquikB 

£. 

88    658 

9791 

86  31  39 

9764 

84  56  11 

9740 

83  20  36 

9747 

4 

Regulufl 

W. 

76  34  54 

9014 

78  28    7 

9000 

80  21  27 

9006 

82  14  52 

9003 

Mars 

W. 

55  22  47 

9090 

57  15  36 

9095 

59    832 

9099 

61    1  32 

9019 

Antares 

E. 

M  45  54 

9187 

2257    7 

8914 

21    9    0 

9951 

19  21  48 

9301 

Saturn 

E. 

55    6  17 

1000 

53  12  41 

1004 

51  18  58 

1001 

49  25  10 

1980 

a  Aquila 

E. 

75»44 

9700 

73  47  31 

9776 

72  12  32 
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70  37  49 
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W. 

91  42  32 

9009 
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97  22  53 
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W. 
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9019 

72  90  10 
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W. 
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9066 

41  44  13 
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E. 
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E. 
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6 
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W. 
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a  AqiubD 

E. 
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3389 
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9460 
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3565 
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78  36  35 

9904 
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2945 

73  13  47 

9859 
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E. 

95  56  2S 

9449 

94  13  47 
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92  31  2C 

9455 
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9464 

7 

Mara 

W. 

100  18  24 

9141 

1C2    8  20 

9168 

103  57  58 

9187 

105  47  16 

9180 

Spica 

W. 

67  42  31 

9143 

69  32  25 
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71  22    2 

9164 

73  11  22 
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W. 
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9301 

24    1    4 
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25  47  22 
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E. 
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62  37  28 
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60  52  56 

9381 
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£. 

82  21  17 
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80  40  41 

9543 

79    027 

9580 

77  20  37 

8579 

8 

Spica 

W. 

82  13  11 

SMS 

84    0  31 

8M0 

85  47  30 

9975 

87  34    6 

9990 

Antares 

W. 

36  26  33 

2394 

38  12  42 

9309 

39  58  39 

9311 

41  44  22 

9399 

Fomalhaut 

£. 

50  37  36 

9540 

48  57  15 

9674 

47  17  44 

9610 

4539    2 

9648 

oPegasi 

E. 

69    838 

9006 

67  31  52 

9793 

65  55  43 

9798 

64  20  12 

9789 

Soir 

E. 

123  35  32 

9090 

121  54  57 

9&4J 

120  14  43 

8550 

118  34  51 

9574 

9 

Spica 

W. 

96  21  28 

9300 

98    5  47 

9300 

99  49  42 

9408 

101  33  14 

9419 

Antares 

W. 

50  28  42 

9385 

52  12  36 

9300 

53  56  14 

9419 

55  39  32 

9498 

Fomalhant 

E. 

37  39  53 

9004 

36    7  27 

9980 

34  36  24 

3099 

33    6  51 

3113 

aPeffaai 

E. 

56  33  29 

9000 

55    234 

9000 

53  32  33 

3066 

52    3  30 

3105 

fihw^ 

E. 

110  21    S 

9057 

108  43  24 

9674 

107    6    9 

9001 

105  29  17 

9707 
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Antares 

Saturn 

aPegasi 

Suit 

W. 
W. 
E. 
E. 

57  22  27 

26    9  54 

50  35  26 

103  52  47 

9441 
93M 
3159 
9i9S 

59    5    3 

27  53  31 

49    8  28 

102  16  41 

9457 
9414 
3915 
9749 

60  47  17 

29  36  46 

47  42  37 

100  40  57 

9471 
9499 
3978 
9759 

62  29  li' 
31  19  39 
46  17  57 
99    535 

9487 

94«l| 

3343 

9776 

11 

Antares 

Saturn 

aPegaai 

Suit 

W. 
W. 
K 
E. 

70  53  25 
39  48  42 
39  35  38 
91  14  21 

9501 
9591 
8768 
9800 

72  33  14 
41  29  26 
3820    3 
89  41  11 

9575 
9536 
3889 
9877 

74  12  43 
43    9  49 
37    625 

88    82S 

9591 
9551 
4005 
9894 

75  51  51 
44  49  52 
35  54  50 
86  35  56 

9094 
9566 

4143 
■9909 

12 

Antares 
Saturn 
a  AquilflB 

Suw 

W. 
W. 
W. 
E. 

84    238 
53    5    5 
45  55  24 

78  58  42 

9075 
9637 

€258 
9987 

85  39  51 
54  43  10 
47    2  56 
77  28  13 

9690 
9651 
4186 
3009 

87  16  44 
56  20  56 
48  11  35 
75  58    3 

9700 
9663 
4194 
9017 

88  53  20 
57  58  25 
49  21  14 
74  28  11 

El 

1 

13 

Antares 
Saturn 
a  AquilflB 

Suit 

W. 

w. 
w. 

E. 

96  51  59 

66  1  27 
55  21  30 

67  3  15 

9780 
9730 
3884 
3101 

98  26  53 
67  37  15 
56  35  26 
6535    6 

9799 
9759 
3835 
3113 

100    1  31 
69  12  46 
57  49  52 
64    7  12 

9806 

9763 
3810 
3196 

101  35  53 
70  48    3 
59    444 
62  39  31 

9774 

3787 
3138 

14 

Saturn 
a  AquilflB 
Fomalhaut 

Sun 

W. 
W. 

w. 

E. 

78  40  51 
6524    9 
29  45  46 
55  25    0 

9896 
3708 
3671 
3196 

80  14  45 
66  40  48 
31    3    4 
53  58  46 

9836 

3606 
3609 
3908 

81  48  26 
67  57  37 
32  21  29 
52  32  46 

9845 
3688 

3555 

3916 

83  21  55 
69  14  37 
3;)  40  53 
51    6  58 

98S5 
3681 

3510 : 

3998 

15 

Saturn 
a  AquilflB 
fomalhaut 
a  Pegasi 

Suit 

W. 
W. 
W. 
W. 
E. 

91    6  28 
75  41  10 
40  28  19 
30  39  46 
44    055 

9898 
3600 

3363 
5154 
3976 

92  38  50 
76  58  40 

41  51  18 
31  34  42 

42  36  16 

9904 
3658 
3345 
4967 
3986 

94  11    4 
78  16  12 
43  14  38 
32  32    3 
41  11  48 

9919 
3657 
3398 
4806 
3994 

95  43    7 
79  33  45 
44  38  17 
33  31  34 
39  47  30 

9990 
3658 

3313 
4064 
3303 

16 

Saturn 
Fomalhaut 
a  Pegasi 
Suit 

W. 
W. 
W. 
E. 

103  21  10 
51  39  57 
38  55  23 
32  48  28 

9953 
3908 
4109 
3345 

104  52  22 
53    4  45 
40    4  18 
31  25    8 

9959 
3963 
4109 
3353 

106  23  26 
54  29  40 
41  14  18 
30    1  58 

9965 
3956 

4041 
3360 

107  54  22 
55  54  43 
42  25  17 

28  38  56 

a»4 

3906 

3370 

21 

Sort 

Regulus 

Mars 

W. 

E. 
E. 

22  15  16 
65  51  28 
89  24  23 

3474 
3085 
3167 

23  36    9 
64  22  59 
87  57  34 

3460 
3083 
3166 

24  57    8 
62  54  29 
86  30  44 

3464 
3089 
3164 

26  18  12 
61  25  57 
85    352 

3460 
3061 
3164 

22 

Scif 

Regulus 
Mars 
Spica 

W. 
E. 
E, 
E. 

33    4  44 

54    2  52 

77  49  10 

106    3  26 

3438 
3079 
3155 
3091 

34  26  17 

52  34    8 

76  22    7 

106  35    6 

3434 

3069 
3153 
3087 

35  47  55 

51    5  21 

74  55    1 

105    6  41 

3430 
3067 
3150 
3089 

37    938 

49  36  31 

73  27  52 

103  38  10 

3494| 
3065  1 
3147  1 
3080  ' 

23 

Suit 

Jupiter 

Regulus 

Mars 

Spica 

W. 
W. 
E- 
E. 
E. 

43  59  42 
16    3  34 
42  11  25 
66  11    4 
96  14  23 

3307 
3109 
3C47 
3198 
3056 

45  22    2 
17  31  41 
40  42  10 
64  43  28 
94  45  19 

3300 
3007 
9044 
3193 
9051 

46  44  30 
18  59  54 
39  12  52 
63  15  46 
93  16    9 

3383 
3090 

3039 
3117 
3045 

48    7    6 
20  28  16 
37  43  28 
61  47  57 
91  46  52 

3377  I 
3085, 
3035  1 
3113  j 
3039 
1 

24 

Sun 
Jupiter 
Veuus   . 
Regulus 

W. 
W. 
W. 
E. 

55    2    9 
27  51  59 
16  12  26 
30  15  10 

3337 
3049 
3410 
3014 

56  25  38 
29  21  11 
17  34  21 
28  45  15 

3308 

30«9 
3409 
3011 

57  49  17 
30  50  32 
18  56  27 
27  15  16 

3316 
3033 
3398 

59  13    8 
32  20    4 
20  18  46 
25  45  13 

3094  1 

3387. 

i     3005  ! 
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Antares 
Saturn 
a  Pegasi 

Suw 

W. 
W. 

E. 
E. 

d  10  43 
33    2  12 
44  54  35 
97  30  36 

3501 
9460 
3414 
S793 

65  51  55 
34  44  22 
43  32  34 
95  55  59 

9516 
9475 
3491 
9811 

67  32  46 
36  26  10 
42  12    0 
94  21  45 

9531 
9491 
3576 
9897 

69  13  16 
38    7  36 
40  52  59 
92  47  52 

9546 
9505 
3668 
9844 

11 

Antares 
Saturn 
aPegasi 
Sow 

W. 
W. 
E. 
E. 

77  30  40 
46  29  34 
34  45  30 
85    3  49 

9690 
9580 
4997 
9995 

79    9    8 
48    8  56 
33  38  35 
8332    2 

9634 
9505 
4479 
9949 

80  47  17 
49  47  58 
32  34  18 
82    0  36 

9648 
9609 
4669 
9957 

8225    7 
51  26  41 
31  32  52 

80  29  29 

9669 
9693 

4891 
9973 

151 

Antares 
Saturn 
a  Aquike 
Son 

W. 
W. 
W. 
E. 

90  29  38 
59  35  36 
50  31  47 
72  58  38 

9799 
9690 
4015 
3046 

92    539 
61  12  29 
51  43  12 
71  29  22 

9744 
9703 
3973 
3060 

93  41  21 
62  49    5 
52  55  18 
70    0  23 

9754 
9716 
3931 
3073 

95  16  49 
64  25  24 
54    8    6 
68  31  41 

9768 
9798 
3896 

3087 

13 

Antares 
Saturn 
a  Aquike 
Son 

W. 
W. 
W. 
E. 

103  10    0 
72  23    5 
6020    0 
61  12  10 

9898 
9785 
3768 
3151 

104  43  52 
73  57  52 
61  35  36 
59  55    2 

9838 
9796 
3748 
3109 

106  17  30 
75  32  25 
62  51  32 

58  18    7 

9850 
9806 
3734 
3174 

107  50  53 
77    6  45 
64    7  43 
56  51  27 

9861 
9817 
3790 
3185 

14 

Sstum 
a  Aquilse 
Fomalhaut 

Son 

W. 
W. 
W. 
E. 

84  55  12 
70  31  44 
35    1    6 
49  41  22 

$863 
3674 
3471 
3938 

86  28  18 
71  48  59 
36  22    2 
48  15  58 

9873 
3669 
3438 
3948 

88    1  12 
73    6  19 
37  43  36 
46  50  4^ 

9881 
3665 

3408 
3957 

89  33  55 
74  23  43 
39    5  44 
45  25  44 

9889 
3663 
3384 
3968 

15 

Saturn 
a  Aquilee 
Fomalhant 
a  Pegasi 

Sow 

W. 
W. 
W. 
W. 
E. 

97  15    1 
80  51  17 
46    2  13 
34  33    4 
38  23  22 

9997 
3659 
3309 

4539 
3319 

98  46  46 
82    8  48 
47  26  22 

35  36  22 

36  59  24 

9934 
3600 

3999 
4499 
3390 

100  18  22 
83  26  18 
48  50  43 
36  41  17 
35  35  36 

9940 
3663 
3989 
4339 

3328 

101  49  50 
84  43  44 
50  15  15 
37  47  40 
34  11  57 

9946 
3666 

3974 
4946 
3337 

16 

Saturn 
Fomalhaut 
a  Pegasi 
Son 

w. 
w. 
w. 

E. 

109  25  13 
57  19  48 
43  37  10 
27  16    5 

9976 
3350 

3038 

110  55  56 
58  44  58 
44  49  51 
25  53  23 

9981 
3947 
3894 
3386 

112  26  33 
60  10  12 
46    3  17 
24  30  50 

9966 
3945 
3855 
3395 

113  57    3 
61  35  28 
47  17  23 
23    828 

9991 
3949 
3890 
3404 

21 

Son 

Regulus 

Mars 

W. 
E. 
E. 

27  39  21 
59  57  24 
8337    0 

3466 
3079 
3163 

29    034 

58  28  49 
82  10    6 

3459 
3078 
3161 

30  21  52 
57    0  13 
80  43  10 

3446 
3075 
3158 

31  43  16 
55  31  33 
79  16  11 

3443 
3074 
3157 

22 

Son 

Regulus 
Mars 
Spica 

W. 
E. 
E. 
E. 

38  31  27 

48    738 

72    039 

102    9  36 

3490 
3061 
3143 
3075 

39  53  21 

46  38  41 

70  33  22 

100  40  56 

3414 
3058 
3140 
3071 

41  15  22 
45    9  40 
69    6    1 
99  12  11 

3408 
3054 
3135 
3066 

42  37  29 

43  40  34 
67  38  34 
97  43  20 

3403 
3059 
3133 
3061 

23 

Sow 

Jupiter 

Regulus 

Mars 

Sptca 

W. 
W. 

E. 
E. 
E. 

49  29  49 
21  56  44 
36  13  59 
60  20    3 
90  17  27 

3370 
3078 
3031 
3107 
3039 

50  52  40 
23  25  20 
34  44  25 
58  52    2 
88  47  54 

3309 
3079 
3096 
3101 
3096 

52  15  40 
24  54    4 
33  14  45 
57  23  54 

87  18  14 

3353 
3064 
3093 
3095 
3019 

53  38  50!    3345 
26  22  58     3058 
31  45    1     3017 
55  55  38     3089 
85  48  25     30U 

24 

Sun 
Jupiter 
Venus 
Rogulus 

W. 
W. 
W. 
E. 

6037    9 
33  49  47 
21  41  17 
24  15    6 

3999 

3015 
3376 
3003 

62    1  22 
35  19  41 
23    4    1 
22  44' 57 

3988 
3005 
3365 
3003 

63  25  48 
3(5  49  47 
24  26  58 
21  14  48 

3977 
9994 
3353 
3004 

64  50  26     3967 

38  20     71     9985 

25  50    8     3341 
19  44  40     3008 

12 
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GREENWICH  MEAN  TIMR. 

LUNAR  DISTANCES. 

t 

Z4           Star's  Name 

p.  L. 

p.  L. 

p.  L. 

p.  u  , 

«1                  «n<l 

Noon. 

of 

IIP». 

of 

Vlh. 

of 

!»- 

of 

1^              PotUkm. 

Dili: 

Diir. 

DMf. 

1 

34 

Mara 

E, 

si  27  15 

3089 

52  58  44 

3075 

5130    4 

3068 

SS    1  15 

3080  ' 

Spica 

E 

84  18  26 

3004 

82  48  18 

9997 

81  18    1 

9989 

79  47  34 

9980 

t 

25 

Suw 

W. 

66  15  16 

3864 

67  40  21 

3949 

69    5  40 

3931 

70  31  13 

1 
3916 

Jupiter 

W. 

39  50  38 

9974 

41  21  23 

9964 

42  52  21 

9969 

44  23  34 

9940' 

Veuus 

W. 

27  13  32 

3390 

28  37  10 

3316 

30    1    3 

3303 

31  25  11 

3991   ^ 

Mara 

£. 

42  34  45 

3018 

41    4  55 

3010 

39  34  55 

3000 

38    4  42 

Spica 

E. 

72  12  32 

9834 

70  40  56 

9994 

69    9    7 

9913 

6737    4 

9900 

26 

Sun 

W. 

77  42  53 

3148 

79  10    4 

3134 

80  37  32 

3119 

82    5  19 

3UK  j 

Jupiter 

W. 

52    3  30 

9878 

53  36  19 

9863 

55    925 

9849 

56  42  49 

Veuus 

W. 

38  29  46 

3890 

39  55  32 

3904 

41  21  37 

3188 

42  48    0 

3173  , 

Pollux 

W. 

30  57  55 

9658 

32  31    8 

9840 

34    4  44 

9891 

35  38  44 

9804  1 

Spica 

E. 

59  53  22 

9845 

58  19  53 

9833 

56  46    8 

9890 

55  12    6 

9806  , 

Autares 

E. 

105  46  52 

9839 

104  13    6 

2818 

102  39    2 

9805 

101    4  40 

9790| 

•ar. 

Sun 

W. 

8929    5 

3081 

90  58  52 

3003 

9229    1 

9986 

93  59  31 

9988  ' 

Jupitor 

W. 

64  34  44 

9756 

66  10    9 

9741 

67  45  55 

9796 

69  22    2 

9707 

Venus 

W. 

50    4  49 

3087 

51  33  14 

3070 

53    2    0 

3053 

54  31    7 

3094 

Pollux 

W. 

43  34  31 

9716 

45  10  50 

9696 

46  47  33 

9680 

48  24  40 

«H»   ' 

Spica 

E 

47  17  55 

9746 

45  42  15 

9739 

44    6  16 

9719 

42  30    4 

9707  ] 

Antares 

E 

93    753 

9713 

91  31  30 

9606 

89  54  45 

96a 

88  17  40 

9063 

38 

Sun 

W. 

101  37  49 

9874 

103  10  41 

9656 

104  43  56 

9836 

106  17  37 

9817 

Jupiter 

W. 

77  28  25 

9619 

79    6  54 

9602 

80  45  46 

9584 

82  25    3 

9568 

Veuus 

W. 

63    235 

9930 

6334    5 

9990 

65    5  59 

9699 

66  38  19 

9880 

Pollux 

W. 

56  36  22 

9570 

58  15  58 

9563 

59  55  58 

9533 

61  36  25 

9515 

Antares 

E. 

80    6  29 

9578 

78  27    4 

9563 

76  47  17 

9543 

75    7    4 

9997 

Saturn 

E. 

110  12  38 

9533 

108  32  10 

9515 

106  51  17 

9497 

105    9  59 

9479 

29 

Sun 

W. 

114  12  23 

9719 

115  48  38 

9689 

117  25  19 

S680 

119    2  26 

9060   < 

Jupiter 

W. 

90  47  50 

947J 

92  29  41 

9456 

94  11  58 

9436 

95  W  41 

9U7   1 

Venus 

W. 

74  26  19 

9780 

76    1  13 

9760 

77  36  34 

9741 

79  12  20 

9790 

Pollux 

W. 

70    5    9 

9499 

71  48  13 

9408 

73  31  44 

9381 

75  15  42 

9386  , 

Regulus 

W. 

34  11  27 

9435 

35  54  12 

9415 

37  37  26 

9396 

39  21    8 

9374 

Antares 

E. 

66  39  57 

9438 

64  57  17 

9491 

63  14  12 

»I06 

61  30  44 

9387 

Saturn 

E. 

9637    7 

9387 

94  53  14 

9370 

93    8  56 

93S8 

91  24  10 

9934 

do 

Sun 

W. 

127  14  33 

956A 

128  54  16 

9546 

130  34  25 

9530 

132  14  57 

1 
9511   1 

Jupiter 

W. 

104  54  51 

9J97 

106  20  11 

9310 

108    5  56 

9909 

109  52    7 

9977  ; 

Venus 

W. 

87  17  50 

989i 

88  56  15 

9604 

9035    5 

9586 

92  14  20 

9666  1 

Regulus 

W. 

48    6  49 

9^ 

49  53  20 

9961 

51  40  17 

9943 

53  27  41 

9995I 

Mara 

W. 

2224    8 

943U 

24    655 

9407 

25  50  20 

9380 

27  34  23 

9357 

Antares 

E. 

52  47  24 

9307 

51     1  34 

9893 

49  15  24 

9979 

47  28  53 

9964 

Saturn 

E 

82  33  52 

9944 

80  46  30 

9997 

78  58  43 

9910 

77  10  31 

9199 

a  Aquil» 

E. 

99  34  15 

9986 

98    345 

9961 

96  32  43 

9838 

95    1  12 

9916 

31 

Venus 

W. 

100  36  45 

9481 

102  18  25 

9466 

104    0  26 

9490 

105  42  49 

1 
9436  , 

Regulus 

W. 

62  31     1 

9144 

64  20  53 

9130 

66  11     7 

9115 

68    1  43, 

9101  1 

Mara 

W. 

36  22  30 

9369 

38    932 
36  43  22 

9941 

39  56  59 

3995 

41  44  49 

9909 

Antares 

E 

38  31  35 

9910 

vm 

34  54  57 

2197 

33    625 

9199 

Saturn 

E, 

68    323 

9115 

66  12  47 

9101 

64  21  50 

9087 

62  30  31 

9074 

a  Aquils 

E. 

87  17  45 

9838 

8544    6 

«» 

84  10  14 

9818 

82  33    9 

9811 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

,  r^           SUr'tfNamo 

P.L. 

P  L. 

P.L 

P.L. 

of 

Diff. 

1  o  §  .                and 

Midnight 

of 

xvn. 

of 

XVIIP*^ 

of 

XXP»^ 

1 

PoHition. 

Diff. 

4#    3    9 

Dm. 

Diff. 

1 

34 

Mara 

E. 

48  32  17 

aofitt 

3044 

O           t        /' 

45  33  51 

3036 

4l    4  23 

3098  1 

1 

Spica 

E. 

78  16  56 

99#9 

76  46    8 

996a 

75  15    7 

9954 

73  43  56 

9943 

;a5 

Son 

W. 

71  57    1 

S905 

73  23    4 

3190 

74  49  25 

3178 

76  16    1 

3164 

1 

Jupiter 

W. 

45  55    2 

9999 

47  26  44 

9916 

48  58  43 

9909 

50  30  59 

9891 

Venus 

W. 

32  49  33 

3976 

34  14  12 

3964 

35  39    6 

3948 

37    4  18 

3935  I 

Mara 

E. 

36  34  19 

9988 

35    3  44 

9973 

33  32  57 

9964 

32    1  59 

9954' 

Spica 

E. 

66    4  49 

9891 

64  32  19 

9880 

62  59  35 

9869 

61  26  36 

9857 

96 

Smr 

W. 

83  33  24 

3067 

85    1  49 

3071 

86  30  34 

3065 

87  59  39 

3038 

Jupiter 

W. 

58  16  33 

9819 

59  50  36 

9805 

61  24  58 

9788 

^  59  41 

9773 

Venus 

W. 

44  14  42 

3156 

45  41  44 

3140 

47    9    5 

3194 

48  3(>  46 

3105 

Pollux 

W. 

37  13    7 

9786 

38  47  53 

9769 

40  23    2 

9750 

41  58  35 

9733 

Spica 

E. 

53  37  49 

9796 

i.2    3  16 

9763 

50  28  26 

9770 

48  53  19 

9757 

Autaree 

R 

99  29  5i* 

9775 

97  54  58 

9760 

96  19  37 

9744 

94  43  55 

9799 

27 

Sun 

W. 

95  30  24 

9948 

97    1  41 

9931 

98  33  20 

9919 

100    5  23 

9604 

Jupiter 

W. 

70  58  33 

9690 

72  35  26 

96rJ 

74  12  42 

9656 

75  50  21 

9638 

Venus 

W. 

56    038 

3015 

57  30  32 

9996 

59    050 

9978 

60  31  30 

9J58 

PoUux 

W. 

50    2  11 

9643 

51  40    7 

9096 

53  18  27 

9607 

54  57  12 

9589 

Spica 

E. 

40  53  34 

9696 

39  16  49 

9684 

37  39  48 

9675 

36    233 

9664  1 

Antares 

E. 

86  40  11 

9647 

85    220 

9630 

8324    6 

9614 

81  45  30 

9596 

38 

Sun 

W. 

107  51  43 

9797 

109  26  15 

9779 

111    1  11 

9757 

112  36  35 

9739 

Jupiter 

w. 

84    4  45 

9M7 

85  44  53 

va»i 

87  25  26 

9510 

89    6  26 

9499 

Venus 

w. 

68  11    3 

9860 

69  44  13 

9840 

71  17  49 

9890 

72  51  51 

9800  ; 

Pollux 

w. 

63  17  17 

9496 

64  58  36 

9478 

66  40  20 

9456 

68  22  32 

9441 

Antares 

E. 

73  26  28 

9500 

71  45  27 

9499 

70    4    2 

9473 

68  22  11 

9457  . 

Saturn 

E. 

103  28  16 

9460 

101  46    7 

9443 

100    3  33 

9494 

98  20  32 

9407 

29 

Sun 

W. 

190  39  59 

9640 

122  17  59 

9691 

123  56  25 

9603 

125  35  16 

9584 

Jupiter 

W. 

97  37  51 

9400 

99  21  26 

9380 

101    5  29 

9964 

102  49  56 

9344 

Venus 

W. 

80  4S33 

9300 

82  25  13 

9680 

84    220 

9661 

85  33  52 

9649 

PoUux 

W. 

77    0    5 

9347 

78  44  56 

9330 

80  30  12 

9311 

82  15  56 

9233 

Regulus 

W. 

41    5  20 

9355 

42  50    0 

9335 

4435    9 

9316 

46  20  45 

9»7 

Antares 

E. 

59  46  51 

9371 

58    234 

9355 

56  17  54 

9339 

54  32  51 

9399 

Saturn 

E. 

8939    0 

9314 

87  53  21 

3397 

86    7  17 

9980 

84  20  48 

3963 

ao 

Sun 

W. 

133  55  55 

9493 

135  37  18 

»4n 

137  19    3 

9460 

139    1  13 

9444 

Jupiter 

W. 

111  38  41 

9959 

113  25  41 

9943 

115  13    4 

9997 

117    0  52 

9911 

Venus 

W. 

93  54    1 

9548 

95  34    7 

9539 

97  14  36 

9515 

98  55  29 

3488 

Regulus 

W. 

55  15  31 

9908 

57    3  47 

9191 

58  52  28 

9175 

60  41  33 

9160 

Mara 

W. 

29  19    0 

9335 

31    4    8 

9314 

32  49  47 

mi 

34  35  55 

9976 

Antares 

E. 

4542    1 

9i.l 

43  54  50 

9939 

42    7  21 

itm 

40  19  36 

9318 

Saturn 

E. 

75  21  53 

9177 

73  32  51 

9161 

71  43  25 

9146 

69  53  36 

91.10 

a  Aquile 

E. 

93  29  14 

9896 

91  56  52 

.  9881 

90  24    9 

9866 

88  51    6 

9899 

81 

Venus 

W. 

107  25  32 

94B9 

109    8  36 

9409 

110  51  58 

9396 

112  35  38 

9363 

Regulus 

W. 

69  52  40 

9088 

71  43  57 

9075 

73  35  34 

9064 

75  27  28 

9359 

Mara 

w. 

43a3    3 

9195 

45  21  38 

9180 

47  10  35 

9169 

48  59  50 

9156 

Antares 

E. 

31  17  46^ 

9191 

29  29    5 

9193 

27  40  27 

9196 

i?5  51  57 

9903 

Saturn 

E. 

60  38  52 

9061 

56  56  53 

9048 

56  54  35 

9037 

55    1  59 

9096 

a  AquiliB 

E. 

81    1  56 

9606 

79  27  36 

9801 

77  53    9 

9801 

76  18  42 

9809 

99 
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I. 


AT  GREENWICH  APPARENT  NOON. 

_         .    _                                                                                                                                                                                                             1 

i 

1 

•s 

1 

1 
1 

1 

THE  SUN'S 

sidereal 

Time 

of  the 

Semi. 

diametei 

passing 

the 

Merid- 

iao. 

Equation  of 

Time, 

tob€ 
nhtrncted 

from 

DUr.for 
1  boor. 

Appmnt 
lUfht  AKenalon. 

DIff.  for 
I  hour. 

Apparent 
Declination. 

Diff.  for 
1  hour. 

+20'.'58 
19.62 
18.65 

Semi- 
diameter. 

mddtdto 

Apparent 

Time, 

Thur. 

Frid. 

Sat. 

1 
2 
3 

h      m       H 

4  35  34.30 
4  39  39.86 
4  43  45.81 

10.2•^4 
10.240 
10.256 

N.22    2  14.8 
22  10  17.4 
22  17  56.7 

15  48.38 
15  48.25 
15  48.13 

68'.41 
68.47 
68.52 

2  32.05 
2  23.07 
2  13.71 

0J3G7\ 
0.383  1 
0.309 

Sun. 
Mon. 
Tues. 

4 
5 
6 

4  47  52.13 
4  51  58.81 
4  56    5.83 

10.271 
10.286 
10.300 

22  25  12.6 
22  32     5.1 
22  38  34.0 

17.67 
16.69 
15.70 

15  48.00 
15  47.88 
15  47.76 

68.57 
68.61 
68.66 

2    3.98 
1  53.88 
1  43.43 

0.414 
0.429 
0.443 

Wed. 
Thur. 
Frid. 

7 
8 
9 

5    0  13.19 
5    4  20.88 
5    8  28.86 

10.313 
10.325 
10.338 

22  44  39JJ 
22  50  20.6 
22  55  38.0 

14.71 
13.71 
12.71 

15  47.63 
15  47.52 
15  47.41 

68.70 
68.74 
68.77 

1  32.65 
1  21.56 
1  10.17 

0.456 
0.468 
0.480 

Sat 
Sun. 
Mon. 

10 
tl 
12 

5  12  37.11 
5  16  4.5.60 
5  20  54.34 

10.348 
10.359 
10.368 

23    0  31.1 
23    5    0.0 
23    9    4.6 

11.70 

10.69 

9.68 

15  47.31 
15  47iJl 
15  47.11 

68.81 
68.84 
68.88 

0  58.51 
0  46.61 
0  34.47 

0.491 
0.502 
0.511 

Tuea. 
Wed. 
Thur. 

13 
14 
15 

5  25    3.29 
5  29  12.42 
5  33  21.72 

10.377 
10.384 
10.390 

23  12  44.8 
23  16    0.5 
23  18  51.7 

8.67 
7.65 
6.62 

15  47.01 
15  46.92 
15  46.84 

68.90 
68.92 
68.94 

0  22.11 
0    9.56 

0.590 
0.5«7 
0.533 

Frid. 

Sat 

Sim. 

16 
17 
18 

5  37  31.16 
5  41  40.70 
5  45  50.32 

10.396 
10.399 
10.401 

23  21  18.2 
23  23  20.0 
23  24  57.0 

5.59 
4.56 
3.53 

15  46.75 
15  46.68 
15  46.62 

68.95 
68.96 
68.97 

0  15.97 
0  28.95 
0  41.96 

0.538 
0.542 
0.544 

Mon. 
Tues. 
Wed. 

19 
20 
21 

5  49  59.98 
5  54    9.68 
5  58  19.38 

10.402 
10.402 
10.401 

23  26    9.2 
23  26  56.6 
23  27  19.2 

2.49 

1.46 

-1-0.42 

15  46.56 
15  46.50 
15  46.45 

68.98 
68.98 
68.98 

0  55.04 

1  8.14 
1  21.24 

0.545 
0.545 
0.544 

Thur. 

Frid. 

Sat 

22 
23 
24 

6    2  29.05 
6    6  38.66 
6  10  48.19 

10.400 
10.397 
10.393 

23  27  16.9 
23  26  49.8 
23  25  57.8 

-0.61 
1.64 
2.68 

15  46.41 
15  46.37 
15  46.34 

68.98 
68.97 
68.96 

1  34.32 

1  47.34 

2  0.27 

0.543 
0.540 
0.536 

Sun. 
Mon. 
Tues. 

25 
26 

27 

6  14  57.62 
6  19    6.90 
6  23  16.01 

10.388 
10.382 
10.376 

23  24  41.0 
23  22  59.5 
23  20  53.3 

3.71 
4.74 
5.78 

15  46.31 
15  46.27 
15  46.25 

68.94 
68.92 
68.90 

2  13.10 
2  25.79 
2  38.32 

0.531 
0.525 
0.519 

Wed. 
Thur. 
Frid. 

28 
29 
30 

6  27  24.96 
6  31  33.73 
6  35  42.27 

10.368 
10.360 
10.350 

23  18  22.5 
23  15  27.1 
23  12    7.3 

6.80 
7.82 

8.84 

15  46.23 
15  46.22 
15  46.21 

68.89 
68.86 
68.83 

2  50.68 

3  2.85 
3  14.80 

0.511 
0.503 
0.493 

Sat 

31 

6  39  50.56 

10.340 

N.23    8  23.1 

-9.85 

15  46J20 

68.80 

3  26.50 

0.483 

MO 

Tl.— 1 

M  pMdac  voMj  be  f c 

»ond  bj  mbtraetiiif  Oii.19  from  Um 
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AT  GREENWICH  MEAN  NOON. 

■  t 

1 

"S 

1 

4 
1 
1 

THE  SUN'S 

EqnaUon  of 

Time. 

tobt 

•ddedto 

Dlff.  for 
Ibonr. 

Sidereal 

Time, 

or 

Rlgbt  Aseenvion 

of 

Mmn  Snn. 

Apparent 
Rifht  AMenalon. 

Diir.  for 
Ihonr. 

Apparent 
DecUnation. 

Dlitfor 
1  boar. 

tttbtraeud 
fftm 
Memn 
Time, 

Thur. 

Frid. 

Sat. 

1 

2 
3 

h      m        t 

4  35  34.72 
4  39  40.26 
4  43  46.18 

10,223 
10.239 
10.255 

N.22    2  15.7 
22  10  18.1 
22  17  57.3 

+20'.58 
19.62 
18.65 

ni       « 

2  32.04 
2  23.05 
2  13.69 

0.367 
0.383 
0.399 

h       m       ■  - 

4  36    6.76 
4  42    3.31 
4  45  59.87 

Sim. 
Mon. 
Tues. 

4 
5 
6 

4  47  52.47 
4  51  59.12 
4  56    6.12 

10.270 
10.285 
10.299 

22  25  13.2 
22  32    5.6 
22  38  34.5 

17.67 
16.69 
15.70 

2    3.96 
1  53.86 
1  43.42 

0.414 
0.429 
0.443 

4  49  56.43 
4  53  52.98 
4  57  49.54 

Wed. 
Thur. 
Frid. 

7 
8 
9 

5    0  13.15 
5    4  21.10 
5    8  29.05 

10.312 
10.324 
10.337 

22  44  39.6 
22  50  20.9 
22  55  38.2 

14.71 
13.71 
12.71 

1  32.65 
1  21.55 
1  10.16 

0.456 
0.468 
0.480 

5    1  46.10 
5    5  42.65 
5    9  39.21 

Sat 
Moo. 

10 
11 
12 

5  12  37.27 
5  16  45.73 
5  20  54.43 

10.347 
10.358 
10.367 

23    0  31.3 
23    5    0.1 
23    9    4.6 

11.70 

10.69 

9.68 

0  58.50 
0  46.60 
0  34.46 

0.491 
0.502 
0.511 

5  13  35.77 
5  17  32.83 
5  21  28.89 

Tues. 
Wed. 
Thur. 

13 
14 
15 

5  25    3.34 
5  29  12.44 
5  33  21.70 

10.376 
10.383 
10.389 

23  12  44.8 
23  16    0.6 
23  18  51.7 

8.67 
7.65 
6.62 

0  22.11 
0    9.56 

0.520 
0.527 
0.533 

5  25  25.45 
5  29  22.00 
5  33  18.56 

0    3.14 

Frid. 

Sat 

Sum. 

16 
17 
18 

5  37  31.10 
5  41  40.61 
5  45  50.19 

10.395 
10.398 
10.400 

23  21  18.2 
23  23  20.0 
23  24  57.0 

5.59 
4.56 
3.53 

0  15.97 
0  28.93 
0  41.95 

0.538 
0.542 
0.544 

5  37  15.13 
5  41  11.68 
5  45    8.24 

•Mon. 
Tues. 
Wed. 

19 
20 
21 

5  49  59.82 
5  54    9.48 
5  58  19.14 

10.401 
10.401 
10.400 

23  26    9.2 
23  26  56.6 
23  27  19.2 

2.49 

1.46 

+  0.42 

0  55.03 

1  8.13 
1  21.23 

'0.545 
0.545 
0.544 

5  49    4.79 
5  53     1.35 
5  56  57.91 

Thur. 
;  Frid. 
Sat 

22 
23 
24 

6    2  28.77 
6     6  38.34 
6  10  47.83 

10.399 
10.396 
10.392 

23  27  16.9 
23  26  49.8 
23  25  57.9 

-0.61 
1.64 

2.68 

1  34.30 

1  47.31 

2  0.25 

0.543 
0.540 
0.536 

6    0  54.47 
6    4  51.03 
6    8  47.58 

Sun. 
Mon. 
Tues. 

25 
26 
27 

6  14  57.22 
6  19    6.47 
6  23  15.55 

10.387 
10.381 
10.375 

23  24  41.2 
23  22  59.7 
23  20  53.6 

3.71 
4.74 

5.78 

2  13.08 
2  25.77 
2  38.29 

0.531 
0.525 
0.519 

6  12  44.14 
6  16  40.70 
6  20  37.26 

28 
29 
30 

6  27  24.46 
6  31  33.19 
6  35  4J.70 

10.307 
10.359 
10.349 

23  18  22.9 
23  15  27.6 
23  12    7.8 

6.80 
7.82 

8.84 

2  50.64 

3  2.82 
3  14.77 

0.510 
0.503 
0.493 

6  24  33.82 
6  28  30.37 
6  32  26.93 

Sat 

31 

6  39  49.96 

10.339 

N.23    8  23.7 

-9.85 

3  26.47 

0.483 

6  36  23.49 

NOTC— 

■TImS 

aNooomi 

ij  be  Mramed  the  m 

meaMUu 

t  for  Apparent  Noon. 

Dlff.  for  1  hoar 
+0*.85C6 
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1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

i  16 
17 
18 

19 
20 
21 


24 

25 
26 
27 

28 
29 
30 

31 


152 
153 
154 

155 

156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

178 
174 
175 

176 
177 
178 

179 
180 
181 

182 


THE  SUN'S 


True  LONGITUDE. 


70  30  26.8 

71  27  53.1 

72  25  18.4 

73  22  42.8 

74  20    6.3 

75  17  29.1 

76  14  51.3 

77  12  12.8 

78  9  33.8 

79  6  54.3 

80  4  14.4 

81  1  34.1 

81  58  53.4 

82  56  12.3 

83  53  30.8 

84  50  48.9 

85  48    6.5 

86  45  23.6 

87  42  46.2 

88  39  56.4 

89  37  12.0 

90  34  27.1 

91  31  41.6 

92  28  55.5 

93  26    8.8 

94  23  21.5 

95  20  33.8 

96  17  45.6 

97  14  57.0 

98  12    a2 

99  9  19.2 


X' 


30  24.1 

27  50.2 

25  15.3 

22  39.5 
20  2.9 
17  25.5 

14  47.5 

12    8.8 
9  29.6 

6  50.0 
4  9.9 
1  29.4 

58  48.5 
56  7.2 
53  25.6 

50  43.5 
48  0.9 
45  17.8 

42  34.2 
39  50.2 
37    5.7 

34  20.6 

31  34.9 

28  48.6 

26  1.7 

23  14.3 
20  26.4 

17  38.0 
14  49.8 
12    0.8 

9  11^ 


DIff.  for 
1  boar. 


LATITUDE. 


43.G3 

43.58 
43.54 

43.50 
43.47 
43.44 

43.41 
43.38 
43.36 

43.34 
43.33 
43.31 

43.30 
43.28 
43.26 

43.24 
43.22 
43.20 

43.18 
43.16 
43.14 

43.12 
43.09 
43.07 

43.04 
43.02 
43.00 

42.08 
42.07 
42.96 

143.95 


-fO.48 
0.38 
0.26 

-fO.12 

-0.01 

0.14 

0.25 
0.35 
0.42 

0.47 
0.49 
0.47 

0.42 
0.34 
0.25 

0.13 
-0.01 
+0.13 

0.26 
0.39 
0.50 

0.60 
0.67 
0.69 

0.68 
0.65 
0.59 

0.51 
0.42 
0.30 

-fO.17 


Logarithm 

of  the 

lUdint  Vector 

of  tho 

Enrth. 


0.0061884 
.0062487 
.0063079 

.0063658 
.0064224 
.0064777 

.0065316 
.006584J 
.0066351 

.0066843 
.0067316 
.0067769 

.0068201 
.0088609 
.0068992 

.0069351 
.0069685 
.0069992 

.0070273 
.0070528 
.0070760 

.0070964 
.0071147 
.0071307 

.0071445 
.0071562 
.0071661 

.0071743 
.0071808 
.0071858 

0.0071892 


Dlff.  for 
1  hoar. 


+25.4 
24.0 
24.4 

23.9 
23.3 
22.7 

22.1 
21.5 
20.8 

20.0 
19.2 
18.4 

17.5 
16.5 
15.5 

14.5 
13.4 
12.3 

11.2 

10.3 

9.3 

8.4 
7.3 
6.3 

5.4 
4.6 
3.8 

3.1 
2.4 

1.8 

+  1.1 


MMDTiOM 
Of 

Bi^erealOh. 


19  18  42.89 

19  14  46.98 

19  10  51.07 

19  6  55.16 

19  2  59.25 

18  59  3.34 


18  55  7.43 
18  51  11.52 
18  47  15.60 

18  43  19.69 
18  39  23.78 
18  35  27.87 

18  31  31.96 
18  27  36.05 
18  23  40.14 

18  19  44.23 
18  15  48.31 
18  11  52.39  , 

18  7  56.48 
18  4  0.57 
18  0  4.65 

17  56  8.74 
17  52  12.83 
17  48  16^ 

17  44  21.01 
17  40  25.10 
17  36  29.19 

17  32  33i» 
17  28  37.36 
17  24  41.45 

17  20  45.54 


MOTB:  A  corretponda  to  tb«  tnu  •qulnok  uf  Uih  4Mv   M  %u  ih^  mmtn  p^uIddx  af  JoDoary  t)<L 


Dlff.  tot  I  hoar 
—  f>».8296 
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«- 
1 

• 

THE  MOON'S 

n 
1 

t 

•EMIDIAMETER. 

ROBIZOIfTAI 

.    PARALLAX. 

MERIDIAN  PASSAOE. 

AOE. 

Noon. 

Hldnlchl. 

Noon. 

Dlir.  f..r 
1  hour. 

Midnight 

Difr.  for 
Ibonr. 

Dlflr.  for 
1  bonr. 

Noon. 

1 
2 
3 

16  37.6 
16  44.2 
16  45.5 

16  41.5 
16  45.5 
16  44.2 

60  54.7 

61  18.9 
61  24.0 

+1.37 
+0.62 
-0.81 

61    9.0 
61  2a9 
61  18.9 

+l!02 
+0.21 
-0.63 

h        lU 

10  ^.3 

11  42.0 

12  45.0 

S^40 
2.57 
2.68 

d 

13.1 
14.1 
15.1 

4 

5 

6 

16  41.5 
16  32.5 
16  19.9 

16  37.5 
16  26.6 
16  12.7 

61    9.0 
60  36.1 
59  49.9 

1.08 
1.68 
2.13 

60  54.6 
60  14.4 
59  23.4 

1.38 
1.94 
2J^ 

13  ^.5 

14  53.0 

15  52.8 

2.68 
2.58 
2.40 

16.1 
17.1 

lai 

7 
8 
9 

16    5.1 
15  49.7 
15  34.7 

15  57.4 
15  42.1 
15  27.8 

58  55.6 
57  58.7 
57    4.0 

2.35 
2.35 
2.19 

58  27.2 
57  30.8 
56  38.3 

2.38 
2.29 
2.07 

16  40.0 

17  38.7 

18  25.4 

2.20 
2.02 

1.88 

19.1 
20.1 
21.1 

10 
11 
12 

15  21.2 
15    9.7 
15    0.3 

15  15.2 
15    4.7 
14  56.4 

56  14.3 
55  31.8 
54  57.3 

1.93 
1.61 
1.26 

55  52.1 
55  13.6 
54  43.2 

1.77 
1.44 
1.09 

19    9.5 

19  51.8 

20  33.7 

1.79 
1.75 
1.75 

22.1 
23.1 
24wl 

13 
14 
15 

14  53.1 
14  48.1 
14  45.1 

14  50.4 
14  46.4 
14  44.3 

54  31.1 
54  12.7 
54     1.7 

0.93 
0.61 
0.32 

54  21.0 
54    6.4 
53  58.8 

0.76 

0.46 

-0.18 

21  16.0 

21  59.4 

22  44.5 

1.78 
1.84 
1.92 

25.1 
26.1 
27.1 

16 
17 
18 

14  43.9 
14  44.3 
14  46.1 

14  43.9 
14  45.0 
14  47.5 

53  57.3 

53  58.7 

54  5.3 

-0.06 

+0.17 

0.38 

53  57.3 

54  1.4 
54  10.6 

+0.06 
0.28 
0.49 

23  31.4 

6 
0  20.1 

2.00 
2.06 

28.1 

29.1 

0.4 

10 
90 
21 

14  49.3 

14  53.9. 

15  0.0 

14  M.4 

14  56.8 

15  3.7 

54  17.1 
54  34.0 
54  56.4 

0.60 
0.82 
1.05 

54  24.9 

54  44.5 

55  9.7 

0.71 
0.93 
1.17 

1  10.0 

2  0.2 
2  49.9 

2.09 
2.09 
2.05 

1.4 
2.4 

a4 

22 
23 
24 

15    7.7 
15  17.0 
15  27.8 

15  12.1 
15  22.2 
15  33.8 

55  24.6 

55  58.6 

56  38.5 

1.30 
1.54 
1.78 

55  40.9 

56  17.9 

57  0.5 

i.42 
1.66 
1.88 

3  38.5 

4  26.0 

5  12.7 

2.00 
1.96 
1.93 

44 
5.4 
6.4 

25 

26 
27 

15  40.1 

15  53.4 

16  7.0 

15  46.6 

16  0.2 

16  ia6 

57  23.6 

58  12.3 

59  2.2 

1.97 
2.08 
2.05 

57  47.6 

58  37.3 

59  26.5 

2.04 
2.08 
1.98 

5  59.1 

6  46.3 

7  35.3 

1.94 
2.00 
2.10 

7.4 

a4 

9.4 

28 
29 
30 

16  19.8 
16  30.7 
16  38.3 

16  25.6 
16  35.0 
16  40.5 

59  49.5 

60  29.5 
60  57.3 

1.85 
1.45 
0.84 

60  10.7 

60  45.2 

61  5.3 

1.68 

1.16 

+0.49 

8  27.4 

9  23.4 
10  23.7 

2.25 
2.41 
2.60 

10.4 
11.4 
12.4 

31 

16  41.4 

16  41.2 

61     9.0 

+0.11 

61     8.0 

-0.28 

11  27.4 

2.70 

13.4 
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THE  MOON  S  RIGHT  ASCENSION  AND  DECLINATION.                             j 

Hour. 

Right  Aieemdon. 

DIff. 
for  I  m. 

DediDaiion. 

Difr. 

forlm. 

Hour. 

Right  Aaeentioii. 

Ditt 
forlm. 

Declination. 

Die    > 

fbrla.  . 

I 

THURSDi 

VY  1. 

SATURDAY  3. 

1 

1 

h     m    1 

■ 

o        «        #/ 

It 

h     m     M 

■ 

0        1       » 

0 

14  56    5.00 

2.4071 

S.12  51  29.5 

13.054 

0 

16  58  34.78 

9.6817 

S.21  19    5.0 

Tjm 

1 

14  58  29.60 

9.4133 

13    4  30.6 

13.983 

1 

17    1  15.81 
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'     20  18  15.2 

8.430 

4 

15  40     5.74      9.4588, 

16  30  28.3 

11.905 

4 

16  41    0.84 

'     9.6)43 

20  26  37.3 

8.997 

5 

15  42  33.48    9.4656< 

16  41  37.6 

11.105 

5 

m  4:}  37.88 

9.6901 

20  :U  51.0 

8.153 

6 

15  45     1.6^     9.4783 

15  47  30.161    9.4791 

16  52  40.9 

11.003 

6 

16  46  15.27 

9.6359 

20  42  56.1 

8.008 

7 

17    3  38.0 

lOJWO 

7 

16  48  53.00 

908X6 

20  .50  52;) 

7.809 

8 

15  49  50.10      9.4858, 

J7  14  28.9 

10.795 

8 

16  51  31.07 

9.6379 

20  58  39.4 

7.713 

9 

15  52  28.45     9.4995 

17  25  ia4 

10.688 

9 

16  54    9.46 

9.6496 

21    6  17.6 

7.563 

10 

15  54  58.20    9.4809^ 

17  35  51.4 

10.578 

10 

16  56  48.18 

9.6480 

21  13  46.9 

7.419 

11 

15  57  28.35    9.5069 

17  46  22.8 

10.466 

11 

16  59  27.22 

9.6533 

21  21    7.1 

7.960 

12 

15  59  58.90    9J^i96 

17  56  47.4 

10.353 

12 

17    2    6.58 

9.6586 

21  28  18.1 

7.106 

13 

16    2  29.85    9.5193 

18    7    5.2. 

10.938 

13       17    4  46.26 

9.6637 

21  35  19.8 

6.960 

14 

16     5     1J20     9.5959 

18  17  lai 

10.191 

14 

17    7  2a24 

9.6687 

21  42  12.0 

6.799 

15 

16     7  32.95      9.5395 

18  27  20.0 

10.003 

15 

17  10    6.52 

9.6735 

21  48  54.6 

6U09 

16 

16  10    5.10    9^1 

18  37  16.8 

9.889 

16 

17  12  47.09 

9.6783 

21  55  27.6 

6.471 

17 

16   12  37.65      9.5457 

18  47    6.3 

9.760 

17 

17  15  27.92 

9.6899 

22    1  50.9 

6.308 

18 

16  15  10.59    9JM5a9 

18  56  48.3 

9.636 

18 

17  18    9.03 

9.6874 

22    8    4.4 

6.145 

19 

16  17  43.92    9.5580 

19    6  22.8 

9.510 

19 

17  20  50.42 

9.6918 

22  14    ai 

6.980 

30 

16  20  17.64    9.5660 

19  15  49.6 

9.389 

20 

17  23  32.08 

9.6061 

22  20    1.9 

5.815 

21 

16  22  51.73     9.5714 

19  25    8.7 

9.953 

21 

17  26  13i)7 

9.7009 

22  25  45.8 

5.648 

22 

16  25  26J20     9.5777 

19  34  20.0 

0.191 

22 

17  28  56.10 

9.7049 

22  31  19.7 

5.481 

23 

16  28    1.05    2M¥i 

19  43  23.3 

8.988 

23 

17  31  38.47 

9.7081 

22  36  4a5 

6.319 

24 

16  30  3&27I    9.5909! 

S.19  52  ia7 

8.853 

24 

17  34  21.07 

9.7190 

S.22  41  57.2 

5.141 
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XIII. 


» 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

! 

1^ 

star's  Name 

p.  L. 

p.  L. 

P.L. 

I 

P.L.  I 

^1 

and 

Noon. 

of 

mh. 

of 

Vlh. 

of 

Kb. 

of     ' 

&^ 

Poiltton. 

Dur. 

DMf. 

DMf. 

Diir.  ' 

1 

•l 

Regulus 

W. 

77  19  41 

S043 

79  12  10 

9039 

81    454 

9093 

82  57  52 

3014 

Mars 

W. 

50  49  24 

3144 

52  39  16 

9133 

54  29  25 

9134 

56  19  48 

3114  , 

Spica 

w. 

24    1    9 

9318 

25  49    9 

9184 

27  38    0 

9155 

29  27  35 

9139 

Antores 

E. 

24    340 

9^^ 

22  15  49 

3348 

20  28  33 

9983 

18  42    7 

9333 

Saturn 

E. 

53    9    6 

9016 

51  15  57 

9007 

49  22  33 

1997 

47  28  54 

19«9! 

a  Aquil® 

E. 

74  44  17 

9805 

73    955 

9611 

71  35  42 

9819 

70    1  39 

9631 

Fotnalhaut 

E. 

106  54  13 

9939 

105    6  29 

9316 

103  18  26 

9904 

101  30    4 

9199 

2 

Mars 

W. 

65  34  51 

9081 

67  26  19 

9on 

69  17  54 

9073 

71    9  34 

9071 

Spica 

W. 

38  43  10 

9059 

40  35  24 

9049 

42  27  53 

9033 

44  20  35 

9096 

Saturn 

E. 

37  57  48 

1959 

36    3    9 

1955 

34    8  24 

1959 

33  13  34 

1951 

a  AquiliB 

E. 

62  16  25 

9937 

60  44  53 

9909 

59  14    2 

3007 

57  43  58 

306O 

Foinalhaut 

E. 

92  24  40 

9155 

9035    5 

9151 

88  45  23 

9147 

86  55  36 

9146 

aPegasi 

E. 

108  58  48 

9434 

107  16    2 

9499 

105  32  58 

9410 

103  49  37 

9401 

3 

Mars 

W. 

80  28  26 

9079 

8220    9 

9075 

84  11  48 

90T7 

86    323 

9081 

Spica 

W. 

5346    7 

9010 

55  39  25 

9011 

57  32  42 

9013 

59  25  56 

9015 

a  Aquilie 

E. 

50  29  10 

3303 

49    6  10 

3449 

47  44  49 

3547 

46  25  17 

3057 

Fomalbaut 

E. 

77  46  40 

9155 

75  57    5 

9161 

74    7  38 

9168 

72  18  22 

9176 

a  Fegasi 

E. 

95  10  19 

9378 

93  26  13 

9379 

91  42    8 

9389 

89  58    7 

9386 

4 

Mars 

W. 

95  19    8 

9115 

97    9  44 

9194 

99    d    6 

9135 

100  50  12 

9145 

Spica 

W. 

68  50  49 

9040 

70  43  21 

9048 

72  35  41 

9057 

74  27  47 

9065 

Antares 

W. 

23  20    2 

9180 

25    9    0 

9165 

26  58  20 

9156 

28  47  54 

9150 

Fomalhaut 

E. 

63  15  49 

9938 

61  28  18 

2956 

59  41  13 

9975 

57  54  37 

2994 

a  Fegasi 

E. 

81  20  14 

9430 

79  37  22 

9443 

77  54  49 

9459 

76  12  38 

9476 

5 

Spica 

W. 

83  44  28 

9199 

85  34  54 

9135 

87  25    0 

9149 

89  14  45 

9163 

Antares 

W. 

37  56  20 

9163 

39  45  43 

9171 

41  34  54 

9180 

43  23  52 

9190 

Fomalhaut 

E. 

49    9  54 

9498 

47  26  59 

9463 

45  44  52 

9499 

44    337 

9540 

a  Fegasi 
a  Anetis 

E. 

67  48  27 

9587 

66    9  14 

9615 

64  30  39 

9645 

62  52  45 

9677 

E. 

109  57  21 

9349 

108    9  56 

2859 

106  22  46 

9964 

104  35  53 

3376 

6 

Spica 

W. 

98  17  50 

9943 

100    5  14 

2960 

101  52  13 

99n 

103  38  47 

9995 

Aiitares 

W. 

52  24  23 

9955 

54  11  29 

8969 

55  58  14 

2984 

57  44  37 

9300 

Saturn 

W. 

22  31  43 

9199 

24  20  12 

9914 

26    8  18 

9931 

27  56    0 

2946 

Fomalhaut 

E. 

35  53  20 

9815 

34  19  11 

9891 

32  46  40 

9975 

31  15  56 

3073 

a  Fe^i 
a  Anetis 

E. 

5455    0 

9876 

53  22  10 

9994 

51  50  22 

9977 

50  19  40 

3033 

E. 

95  46  14 

9346 

94     1  22 

9363 

92  16  54 

9380 

90  32  50 

2306  1 

Sun 

E. 

134  46  32 

9509 

133    5  31 

8597 

131  24  56 

9546 

129  44  45 

9563 

7 

Antares 

W. 

66  30  36 

9384 

68  14  34 

9401 

69  58    8 

9419 

71  41  16 

9436 

Saturn 

W. 

36  48  19 

9333 

38  33  30 

9351 

40  18  15 

9369 

42    2  34 

9387  1 

ot  Fe^i 
a  Anetis 

E. 

43    5  20 

3394 

41  42  57 

3487 

40  22  18 

3588 

39    3  31 

3701    1 

E. 

81  58  49 

9489 

80  17  21 

9509 

78  36  20 

9530 

76  55  48 

9549  1 

Sun 

E. 

121  30  15 

9650 

119  52  40 

9678 

118  15  30 

9897 

116  38  46 

9717 

8 

Antares 

W. 

80  10  39 

9595 

81  51  17 

9544 

83  31  29 

3561 

85  11  17 

9579 

Saturn 

W. 

50  37  43 

9477 

52  19  28 

9494 

54    0  49 

9513 

55  41  44 

9531 

a  AquWm 
a  Anetis 

W. 

43  26  28 

4359 

44  32  33 

4959 

45  40    4 

4179 

46  48  50 

4106 

E. 

68  40  13 

9656 

67    2  34 

9678 

65  25  24 

3700 

63  48  44 

9793 

Son 

E. 

108  41  39 

9815 

107    7  31 

3835 

105  33  48 

9854 

104    0  30 

9873 

9 

Antares 

W. 

93  24  16 

9066 

95    1  41 

9683 

96  38  45 

9609 

98  15  26 

1 
9716  1 

Saturn 

W. 

64    0  17 

96a 

65  38  49 

9633 

67  17    0 

9649 

68  54  48 

2666  1 

XIV. 
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LUNAR  DISTANCES. 

^4 

Ster'aNaoM 

p.  L. 

p.  L. 

p.  i^. 

p.  L. 

"bJ 

and 

Midnight. 

of 

XVH. 

of 

xymn* 

of 

XXIh. 

of 

POdUOB. 

Dur. 

Diir. 

Diff. 

Diflr. 

1 

Regulus 

W. 

sisi   i 

9006 

86  4^2^ 

1999 

88  38    5 

1993 

90  31  50 

1967 

Mars 

W. 

58  10  26 

9ioe 

60    1  16 

9096 

61  52  18 

9001 

63  43  31 

9086 

Spica 

w. 

31  17  46 

9111 

33    829 

9093 

34  59  39 

9077 

36  51  14 

9063 

Antares 

E. 

16  56  55 

9405 

15  13  28 

9511 

13  32  30 

9679 

11  55  12 

9994 

Saturn 

E. 

45  35    2 

1069 

43  40  59 

1975 

41  46  45 

1968 

39  52  21 

1963 

a  Aquil» 

E. 

68  27  51 

9846 

66  54  21 

9809 

65  21  14 

9883 

63  48  34 

9908 

iPomalfaaut 

E. 

99  41  25 

91€9 

97  52  32 

9174 

96    325 

9167 

94  14    7 

9161 

3 

Mare 

W. 

73    1  18 

9000 

74  53    5 

9068 

76  44  53 

9069 

78  36  40 

9070 

Spica 

w. 

46  13  28 

9091 

48    629 

9016 

49  59  38 

9014 

51  52  51 

9019 

Saturn 

E 

30  18  42 

1960 

28  23  48 

1960 

26  28  54 

1950 

24  34    1 

1959 

a  Aquil» 

E. 

56  14  47 

3009 

54  46  36 

3163 

53  19  31 
81  20    8 

»14 

51  53  39 

3985 

E 

85$S47 

9M6 

83  15  57 

9146 

9148 

79  36  22 

9151 

aPegm 

E. 

102    6    3 

9309 

100  22  17 

9367 

98  38  24 

9389 

96  54  23 

9380 

3 

Mara 

W. 

87  54  50 

9097 

89  46    9 

9099 

91  37  20 

9000 

93  28  20 

9107 

Spica 

W. 

61  19    7 

9017 

63  12  14 

9099 

65    5  14 

9097 

66  58    6 

9033 

a  Aquike 

E 

45    744 

3780 

43  52  21 

3918 

42  39  19 

4075 

41  28  53 

4951 

Fomalbaut 

E. 

70  29  19 

9186 

68  40  29 

9196 

66  51  56 

9909 

65    3  42 

9993 

aPegasi 

R 

88  14  12 

9301 

86  30  25 

9998 

84  46  48 

9407 

83    323 

9418 

4 

Mara 

W. 

102  40    3 

9156 

104  29  37 

9168 

106  18  53 

9180 

108    7  50 

9194 

Spica 

w. 

76  19  40 

9075 

78  11  17 

9086 

80    2  38 

9097 

81  53  42 

9109 

Ajitares 

w. 

30  37  37 

9148 

32  27  23 

9149 

34  17    7 

9159 

36    6  47 

9157 

Fomalhaut 

E 

56    829 

9317 

54  22  54 

9349 

52  37  55 

9368 

50  53  34 

9396 

a  P^gasi 

E. 

74  30  51 

9494 

72  49  30 

9515 

71    8  37 

9537 

69  28  15 

9S61 

5 

Spica 

W. 

91    4    8 

9178 

92  53    9 

9194 

94  41  46 

9909 

96  30    0 

9995  1 

ADtar«8 

W. 

45  12  34 

9909 

47    0  59 

9914 

48  49    6 

9996 

50  36  55 

9940 

Fomalhaut 

E. 

42  23  19 

9585 

40  44    3 

9634 

39    554 

9087 

37  28  57 

9747 

a  Pe^asi 
a  Anetis 

E. 

61  15  34 

9719 

59  39  10 

9748 

58    334 

9787 

56  28  49 

9830 

E. 

102  49  18 

9988 

lOJ    3    1 

9309 

99  17    4 

9316 

97  31  28 

9331 

6 

Spica 

W. 

105  24  54 

9U3 

107  10  35 

9331 

108  55  49 

9360 

110  40  36 

S369 

Antares 

W. 

59  30  37 

9316 

61  16  13 

9333 

63    1  25 

9349 

64  46  13 

9366 

Saturn 

w. 

29  43  19 

9964 

31  30  12 

9981 

33  16  40 

9998 

35    2  42 

9315 

Fomalhaut 

E. 

29  47  13 

3183 

28  20  44 

3319 

26  56  46 

34^ 

25  35  40 

3640 

aPexasi 
a  Anetis 

E. 

4850    8 

3094 

47  21  51 

3160 

45  54  54 

3331 

44  29  21 

3300 

E. 

88  49  10 

9415 

87    556 

9439 

85  23    7 

9451 

83  40  45 

9470 

Sim 

E. 

128    4  59 

9583 

126  25  40 

9601 

124  46  46 

9619 

123    8  17 

9639 

7 

Antares 

W. 

73  23  59 

9454 

75    6  17 

9479 

76  48    9 

9489 

78  29  37 

9906 

Saturn 

W. 

43  46  27 

9405 

45  29  54 

9493 

47  12  56 

9441 

48  55  33 

9460 

aPegasi 
aArMti» 

E. 

37  46  45 

38M 

36  32  10 

3064 

35  19  55 

4119 

34  10  12 

4904 

E. 

75  15  43 

9570 

7336    7 

9591 

71  57    0 

9619 

70  18  22 

9634 

Suit 

E. 

115    2  29 

9737 

113  26  38 

9766 

111  51  13 

9n5 

110  16  13 

9795 

8 

Antares 

W. 

86  50  41 

9597 

88  29  40 

9614 

90    8  16 

9639 

91  46  27 

9649 

Saturn 

W. 

57  22  14 

9548 

59    220 

9565 

6042    3 

9583 

62  21  21 

9509 

a  Aquile 

W. 

47  58  46 

4043 

49    9  43 

3986 

50  21  36 

3038 

51  34  17 

3895 

a  Anetis 

E. 

62  12  35 

9746 

60  36  56 

9770 

59    1  49 

9794 

57  27  13 

9818 

Sun 

E. 

102  27  36 

9809 

100  55    7 

9911 

99  23    2 

9999 

97  51  20 

9948 

9 

Antares 

W. 

99  51  45 

9739 

101  27  42 

9747 

103    3  19 

9764 

104  38  34 

9779 

Saturn 

W. 

70  32  14 

9681 

72    9  20 

9607 

73  46    4 

9711 

75  22  29 

9797 

u 
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LUNAR  DISTANCES. 

Day  of  the 
Month. 

Noon. 

p.  L. 

of 

Diflr. 

mh. 

p.  L. 

of 
DIff. 

VIb. 

P.L. 

of 

Dur. 

IX^ 

9 

a  Ac]^ui1ffi 
a  Anetis 

W. 
E. 
E. 

52  47  42 
55  53    8 
9620    2 

38S6 
9849 
9966 

54    146 
54  19  35 
94  49    7 

3699 
9868 

9964 

55  16  25 
52  46  35 
93  18  34 

3794 
9894 

3001 

56  31  33    3168  1 
51  14    8j    99» 
91  48  23|    3019  I 

10 

Saturn 
a  Aquilffi 
Fomalhaut 
a  Aiietis 
Sun 

W. 

W. 

W. 

E. 

E. 

76  58  33 
62  52  51 
27    8  20 
43  40  38 
84  22  45 

9741 
3684 
3788 
3068 

3109 

78  34  19 
64    955 
28  23  55 
42  11  49 
82  54  38 

9756 
3674 
3684 

3101 
3117 

80  945 
65-27  10 
29  40  59 
40  43  41 

81  26  49 

9709 
3666 

3613 
3137 
3139 

81  44  53 
66  44  33 
30  59  19 
39  16  16 
79  59  18 

9783  j 

36S0 

3555 

3175 

3146 

11 

Saturn 
a  Aquilffi 
Foniaihaut 
a  Pe^i 
a  Anetis 
Sun 

W. 

W. 

W. 

W. 

E. 

E. 

89  36  16 
73  12  53 
37  44    4 
29    5  19 
32  11  37 
72  46    4 

9845 
3644 
3375 
5609 

3415 
3915 

91    9  45 
74  30  40 
39    6  49 

29  54  52 

30  49  38 
71  20  13 

9687 
3644 
3355 
5353 
3479 
3997 

92  42  59 
75  48  27 
40  29  57 
30  47  21 
29  28  50 
69  54  36 

9869 
3644 
S336 

5141 
3550 
3941 

94  15  5^ 
77    6  14 
41  53  27 
31  42  27 
28    9  21 
68  29  15 

9879  ) 
3646  1 

awi 

4957  > 
3831 

39591 

12 

Saturn 
a  Aquile 
Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 
W. 
W. 
E. 

101  57  37 
83  34  25 
48  54  29 
36  49  26 
61  25  45 

9997 
3663 
3975 
4334 
3305 

103  29  21 
84  51  51 
50  19  10 
37  55  47 
60    1  39 

9936 

3670 
3970 
4950 
3314 

105    0  54 
86    9  10 
51  43  57 
39    326 
58  37  44 

9945 
3675 
3965 
4176 
3393 

106  32  16 
67  26  24 
53    850 
40  12  15 
57  13  59 

9963 
3681  ; 
3909  1 
4110 

13 

a  Aquils 
Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 
W. 
E. 

93  50  40 
60  14    0 
46  10  18 
50  17  38 

3791 
3959 
3870 
3370 

95    7    5 
61  39    8 

47  24    8 

48  54  47 

3799 
3959 
3835 
3376 

96  23  21 
63    4  16 
48  38  34 
47  32    3 

3740 
3951 
-3804 
3383 

97  39  26 
64  29  25 
49  53  32 
46    927 

3750 
3950  ' 
3775  ) 
33S7   1 

14 

Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
E. 

71  35  14 
56  15    0 
39  17  52 

3990 
3606 

3419 

73    0  24 
57  32  23 
37  55  49 

3959 
3650 
3415 

74  25  32 
58  50    3 
36  33  50 

3951 
3634 
3418 

75  50  41 
60    8    1 
35  11  54 

mi  ' 

3«, 

15 

Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
E. 

82  56  17 
66  41  12 
28  23    7 

3954 
3565 

3434 

84  21  22 
68    025 
27    1  29 

3954 
3556 
3438 

85  46  27 
69  19  47 
25  39  52 

3955 
3548 
3437 

87  11  31 
70  39  18 
24  18  17 

3355 

3540 
3438 

20 

Sun 

Regulus 
Mara 
Spica 

W. 
E. 
E. 
E. 

26  20  46 
33    8  47 
66  48  44 
87  12  12 

3334 

3015 
3157 
3011 

27  44  18 
31  38  53 
65  21  43 
85  42  13 

3397 
3013 
3151 
3005 

29  758 

30  8  56 
63  54  35 
84  12    6 

3391 
3010 
3146 
9999 

30  31  45 
28  38  56 
62  27  21 
82  41  52 

3314 

3000: 

3141   1 
9003 

21 

Sun 

Man 

Spica 

W. 

E. 
E. 

37  32  43 
55    9  26 
75    8  44 

3977 
3110 
9961 

38  57  21 
53  41  28 
73  37  42 

3960 
3104 
9954 

40  22    9 
52  13  23; 
72    6  32 

3900 
3098 
9946 

41  47    7 
50  45  11 
70  35  12 

3953 
3000 

9040 

22 

Sun 
Mara 
Spica 
Antares 

W. 
E. 
E. 
E. 

48  54  33 

43  21  57 

62  56  13 

106  50  13 

3905 
3066 

9901 
9899 

50  20  36 

41  52  53 

61  23  55 

107  17  44 

3105 
3047 
9894 
9681 

51  46  51 

40  23  39 

59  51  28 

105  45    1 

3184 
3041 
98H5 
9871 

53  13  19 

38  54  17 

58  18  50 

104  12    5 

3174 
3034 
9876 
9809 

23 

Sun  . 

Venus 

Mara 

Spica 

Antares 

W. 

W. 

E. 

E. 

E. 

60  28  54 
16  48    3 
31  25  20 
50  32  55 
9624    6 

3U7 
3185 
3009 

9634 
9808 

61  56  43 
18  14  30i 
29  55  10 
48  59  11 

94  49  48l 

3104 
3170 
9996 

9^ 
9795 

63  24  48     3091 

19  41    15*      3153 

28  24  52'    9993 
47  25  16^    9817 

93   15   }i\      9783 

64  53    8 
21    8  20 
26  54  31 
45  51  10 
91  40  24 

3080 
3139 
9990 

9808 
9779 

r    xTi. 
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9 

Star's  Namo 

and 

PoMition. 

Midnight. 

P.  L. 

of 
Dift 

XVH- 

p.  L. 
of 

Dur. 

xvmfc^ 

P.L 

of 

Dlff. 

XXIh. 

P.L. 
of 

Diir. 

a  Ac^iiil» 
a  Anetifl 
Sew 

W. 

E. 

E. 

57  47    8 
49  42  15 
90  18  34 

3748 
3008 

59    3    6 
48  10  57 

88  49    6 

3797 
9976 
3053 

60  19  24 
46  40  14 
87  19  59 

3710 
3004 

3069 

6136    6 
45  10    6 
85  51  12 

3696 
3036 

3086 

10 

SaUirn 
a  AquiloD 
Fomalhaut 
a  Arietis 

Sun 

W. 
W. 
W. 
E. 
£. 

83  19  43 
68    2    4 
32  18  42 
37  49  37 
78  32    6 

9798 
36S3 
3506 
3916 
3168 

84  54  16 
69  19  41 
3339    0 
36  23  46 
77    5  11 

9808 
38^ 
3484 
3969 
3175 

86  28  33 
70  37  22 
35    0    4 
34  58  46 
75  38  32 

98» 
3646 
3499 
3306 
3189 

88    232 
71  55    7 
36  21  48 
33  34  42 
74  12  10 

9834 
3645 
3400 
3358 
3909 

11 

Saturn 
a  AquiliB 
Foinaibaut 

a  Anetis 
Suif 

W. 

W. 

W. 

W. 

E. 

E. 

96  48  44 
78  23  59 
43  17  14 
32  39  56 
26  51  20 
67    4    7 

9890 
36^ 
3308 
4797 
37M 
3984 

97  21  16 
79  41  41 
44  41  16 
33  39  35 
25  34  58 
65  39  13 

9900 

3851 
3998 
4858 
38J0 
3974 

96  53  35 
80  59  20 
46    530 
34  41  10 
24  20  27 
64  14  31 

9909 

3656 
3988 
4535 
3955 
3985 

100  25  42 
82  16  55 
47  29  55 
35  44  31 
23    8    3 
6250    2 

9919 
3660 
3981 
4499 
4101 
3995 

12 

Saturn 
a  AquiloB 
Fomalhaut 
a  Pegaai 

Sun 

W. 
W. 
W. 
W. 
E. 

106    3  28 
88  43  31 

54  33  46 
41  22    7 

55  50  25 

9080 
3689 

3950 
4050 
3340 

109  34  31 
90    030 
55  58  46 
42  32  57 
54  27    0 

9988 
3805 
3968 
3809 

3348 

111    5  24 
91  17  22 
57  23  49 
43  44  38 
53    3  44 

9974 
3704 
3955 
3950 
3356 

112  36    9 
9234    5 
58  48  53 
44  57    7 
51  40  37 

9960 
3711 
3953 
3909 
3383 

13 

a  Aquike 
Fomalhaut 
aPegasi 
Sun 

W. 
W. 
W. 
E. 

98  55  20 
65  54  35 
51    9    0 
44  46  56 

3761 
3950 
3749 
3393 

100  11    3 
67  19  45 
52  24  55 
43  24  32 

3779 
3950 
3796 
3398 

101  26  34 
68  44  55 
53  41  15 
42    2  13 

3785 
3950 
3705 
3409 

102  41  52 
70  10    5 
54  57  57 
40  40    0 

3797 
3951 
3685 
3408 

14 

Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
E. 

77  15  49 
61  26  13 
33  50    3 

3953 
3608 
3494 

78  40  56 
62  44  39 
32  28  14 

3953 
3698 
3497 

80    6    3 
64    3  18 
31    6  28 

3953 
3585 
3481 

81  31  10 
65  22    9 
29  44  46 

3953 
3574 
3433 

15 

Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 

E. 

88  36  35 
71  58  58 
22  56  44 

3958 
3533 
3436 

90    1  38 
73  18  46 
21  35  11 

38S8 
3596 
3439 

91  26  41 
74  38  41 
20  13  39 

3957 
3590 
3439 

92.51  43 
75  58  43 
18  52    7 

3957 
3515 
3440 

20 

Sun 

Regulus 
Mars 
Spica 

W. 
E. 
E. 
E. 

31  55  40 
27    8  54 
61    0    1 
81  11  31 

3307 
3007 
3134 
9966 

33  19  43 
25  38  50 
59  32  33 
79  41    1 

3300 

3008 
3199 
9981 

34  43  54 
24    8  47 

58    4  58 
78  10  24 

3999 
3008 

3193 
9974 

36    8  15 
22  38  44 
56  37  16 
76  39  39 

3986 
3010 
3116 
9968 

21 

Sun 

Mars 

Spica 

W. 

E. 
E. 

43  12  14 
49  16  49 
69    344 

3943 
30R3 
9991 

44  37  32 
47  48  19 
67  32    5 

3934 
3078 
9995 

46    3    1 
46  19  40 
66    0  18 

3SB5 
3069 
9916 

47  28  41 
44  50  53 
64  28  20 

3914 
3089 
9909 

22 

Sun 
Mars 
Spica 
Antares 

W. 

E. 
E. 
E. 

54  39  59 

37  24  47 

56  46    1 

102  38  57 

3183 
3096 
9886 
9851 

56    6  52 

35  55    7 

55  13    1 

101    5  35 

3159 
3090 
9859 
9841 

57  33  59 
34  25  19 

53  39  50 
99  32    0 

3141 
3014 
9851 
9899 

59    1  19 
32  55  23 
52    6  28 
97  58  10 

3199 
3008 
9849 

9818 

23 

Sun 

Venus 

Mars 

Spica 

Antares 

W. 
W. 
E. 
E, 
E. 

66  21  42 
22  35  42 
25  24    6 
44  16  53 
90    520 

3066 

3194 
9989 

9800 
9760 

67  50  33 
24    322 
23  53  39 
42  42  25 

88  30    0 

3059 
3110 
9989 
9799 
9747 

69  19  41 
25  31  20 
22  23  13 
41    7  47 
86  54  23 

3099 
3095 
9993 
9784 
9735 

70  49    5 
26  59  36 
20  52  52 
39  32  58 

85  18  30 

3096 
3079 
9999 

9778 
9793 

108 
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LUNAR  DISTANCES. 

» 

^4 

Star's  Name        1 

p.  L. 

p.  L. 

P.L. 

P.L. 

"o  d 

and 

Noon. 

of 

mb. 

of 

Vlh. 

of 

Kh 

of 

^ 

PortUon. 

Ditr. 

DHT. 

Dlff. 

DUK 

24 

Sun 

W. 

72  1^46 

)019 

73  48  44 

8997 

75  19    i 

»83 

76  49^35 

I 
9968  1 

Venu8 

W. 

28  28  11 

3064 

29  57    4 

3050 

31  26  15 

3034 

32  55  46 

3018 

Regulus 
Spica 

W. 

17  17  18 

S793 

18  51  55 

9763 

20  27  12 

8735 

22    3    5 

«711 

E. 

37  58    0 

8770 

36  22  53 

8765 

34  47  39 

S750 

33  12  17 

78  52    8 

t754 

Autares 

E, 

83  42  21 

8710 

82    554 

8696 

80  29    9 

9684 

9679 

Saturn 

E. 

112    1  43 

M57 

110  24    6 

8644 

108  46  11 

8630 

107    7  57 

9618  1 

as 

Sun 

W. 

84  27  13 

8891 

85  59  44 

8875 

87  32  35 

9659 

89    5  47 

9849 

Venus 

W. 

40  28  16 

8938 

41  59  47 

8993 

43  31  37 

8905 

45    3  50 

9887 

Regulus 

W. 

30    9  59 

8609 

31  48  42 

9590 

33  27  51 

9579 

35    724 

8553 

Antares 

E. 

70  42  24 

8601 

69    3  31 

8587 

67  24  18 

9573 

65  44  46 

9559 

Saturn 

E. 

98  52    7 

8545 

97  11  57 

8531 

95  31  27 

9517 

93  50  37 

•  9501 

a  Aquilitt 

E. 

114  36  16 

S445 

113  14  50 

8406 

111  52  42 

8373 

110  29  55 

3339 

d6 

Sun 

W. 

9657    8 

8759 

98  32  30 

8743 

100    8  13 

9785 

101  44  90 

9707 

Venus 

W. 

52  50  21 

8809 

54  24  46 

8785 

55  59  34 

8769 

57  34  43 

97S0 

Regulus 

W. 

43  31  17 

8467 

45  13  16 

8450 

46  55  39 

M34 

48  38  25 

9417 

Antares 

E. 

57  22    9 

8487 

55  40  38 

«473 

53  58  47 

9460 

52  16  37 

•446 

Saturn 

E. 

85  21    2 

8494 

8338    1 

8408 

81  54  38 

8393 

80  10  53 

9970 

a  AquilflD 

E. 

108  26  52 

3199 

102    0  35 

3169 

100  33  49 

3145 

99    634 

3199 

27 

Sun 

W. 

100  50  36 

8083 

111  29    0 

8607 

113    7  45 

8590 

114  46  54 

9573 

Venus 

W. 

65  36  21 

9664 

&7  13  49 

8646 

68  51  41 

8631 

70  29  54 

9613 

Regulus 

W. 

57  18  18 

8334 

59    328 

8317 

60  49    2 

8309 

62  34  58 

9987 

Mars 

W. 

20  54  12 

8596 

22  33  12 

8563 

24  12  58 

8534 

25  53  24 

9506 

Antares 

E. 

43  41    3 

9389 

41  57    3 

8371 

40  12  46 

S369 

38  28  16 

9951 

Saturn 

E. 

71  26  24 

8996 

69  40  21 

9383 

67  53  56 

8968 

66    7    9 

9959 

a  AquiliB 

E. 

91  43  48 

3085 

90  14    6 

3009 

88  44    5 

9995 

87  13  46 

9961 

98 

Sun 

W. 

123    8  14 

9494 

124  49  35 

9480 

126  31  17 

9465 

128  13  90 

9451 

Venus 

W. 

78  46  42 

9533 

80  27  10 

8518 

82    7  58 

9509 

83  49    8 

9489 

Regulus 

W. 

71  30  22 

9911 

73  18  33 

9196 

75    7    6 

9189 

76  56    0 

9170 

Mars 

W. 

34  24  18 

9396 

36    759 

9378 

37  52    6 

9350 

39  36  39 

9343 

Spica 

W. 

18  31  48 

8513 

20  12  43 

d449 

21  55    8 

9307 

23  38  47 

S353 

Antares 

E. 

29  42  52 

8396 

27  57  30 

9388 

26  12  11 

9334 

24  27    2 

9345 

Saturn 

E. 

57    738 

8178 

55  18  38 

9165 

53  29  18 

9151 

51  39  37 

9136 

a  Aquils 

E. 

79  38  36 

8037 

78    7    4 

8933 

76  35  27 

9991 

75    3  47 

9939 

Fomalhaat 

E. 

112  28  57 

8411 

110  45  38 

9398 

109    1  52 

9374 

107  17  40 

9356 

39 

Venus 

W. 

92  19  47 

9483 

94    249 

9411 

9546    8 

9400 

97  29  43 

9369 

Regulus 

W. 

86    5  21 

8106 

87  56    8 

9098 

89  47  11 

9087 

91  38  30 

9077 

Mars 

W. 

48  25    7 

9970 

50  11  51 

9958 

51  58  53 

9945 

53  46  13 

9984 

Spica 

W. 

32  30  23 

9906 

34  18  42 

9186 

36    732 

9167 

37  56  49 

9149 

Saturn 

E. 

42  26  24 

9079 

40  34  52 

9068 

38  43    3 

9667 

36  50  58 

9049 

a  Aquils 

E. 

67  26  17 

9963 

65  55  18 

8978 

64  24  38 

9996 

62  54  20 

3018 

Foinalhaut 

E. 

96  30  46 

8863 

96  44  21 

9971 

94  57  39 

9959 

93  10  39 

99« 

ae 

Venm 

W. 

106  11    7 

S346 

107  56    0 

9340 

109  41    1 

8834 

111  26  11 

9399 

Regolus 

W. 

100  58  34 

8037 

102  51  10 

9039 

104  43  54 

9096 

106  36  47 

9089 

Mimi 

W. 

62  46  10 

9189 

64  35  24 

9189 

66  24  18 

9176 

68  13  21 

9171 

Spica 

W. 

47    9    1 

9085 

49    023 

9075 

50  52    0 

9068 

52  43  49 

9061 

a  Aquils 

E. 

55  31  13 

3199 

54    4  54 

8943 

52  39  86 

3309 

51  15  27 

3368 

Fomalbaut 

fi. 

84  12  18 

8911 

8224    7 

9906 

80  35  49 

9903 

78  47  96 

9901 

aPegasi 

E. 

101  15  11 

»457 

99  32  57 

•445 

97  50  27 

9486 

96    744 

9499 

XVIII. 
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LUNAR  DISTANCES. 

u 

Star't  Nmm        1 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

«1 

aad 

Midnight. 

of 

XVH. 

of 

xvmh. 

of 

XXlk. 

of 

^ 

Podiloii. 

Olff. 

Dur. 

DHL 

Diff. 

24 

SUH 

W. 

78  20  28 

S953 

79  51  40 

9937 

8123  12 

99SI 

8^55    2 

9906 

Venus 

W. 

34  25  37 

8009 

35  55  47 

9987 

37  26  16 

9970 

38  57    6 

9954 

Regulus 

w. 

23  39  30 

9668 

25  16  26 

9667 

26  53  50 

9647 

28  31  41 

9697 

Spica 

E. 

31  36  49 

9759 

30    1  18 

9751 

28  25  46 

9759 

26  50  15 

9756 

Antares 

E. 

77  14  48 

9656 

75  37    9 

9643 

73  59  13 

9630 

72  20  59 

961& 

Stfuim 

£. 

105  29  26 

9603 

103  50  35 

9589 

102  11  25 

9575 

100  31  56 

9561 

25 

Sun 

W. 

90  39  20 

9895 

92  13  15 

9810 

93  47  30 

9799 

95  22    8 

2775 

Veous 

W. 

46  36  25 

9871 

48    9  21 

9854 

49  42  39 

9638 

51  16  18 

9819 

Regulus 

W. 

36  47  23 

9537 

38  27  45 

9519 

40    8  32 

9509 

41  49  42 

9485 

Antares 

E. 

64    4  54 

9544 

62  24  42 

9530 

60  44  11 

9515 

59    3  19 

9609 

Sttttim 

E. 

92    925 

9486 

90  27  52 

9470 

88  45  57 

9455 

87    3  41 

9439 

a  AquUffi 

E. 

109    6  29 

3306 

107  42  27 

39n 

106  17  49 

3948 

104  52  37 

3390 

96 

SUH 

W. 

103  20  50 

960J 

104  57  42 

S674 

106  34  57 

9657 

108  12  35 

3640 

Venus 

W. 

59  10  17 

9733 

60  46  13 

9715 

62  22  33 

9608 

63  59  15 

3661 

Regulus 

W. 

50  21  36 

9400 

52    5  11 

9383 

53  49  10 

9367 

55  33  32 

3350 

Antares 

E. 

5034    8 

9439 

48  51  19 

9419 

47    8  11 

9407 

45  24  46 

3304 

Saturn 

E. 

78  26  44 

9361 

76  42  13 

9345 

74  57  19 

9330 

73  12    3 

9314 

aAquilie 

E. 

97  38  51 

3100 

96  10  41 

3080 

94  42    7 

3000 

93  13    9 

3049 

a? 

Sun 

W. 

116  26  26 

S557 

118    6  20 

9541 

119  46  36 

9595 

121  27  14 

9510 

Venus 

W. 

72    8  31 

9596 

73  47  31 

9580 

75  26  53 

9504 

77    637 

3549 

Reffulus 

W. 

64  21  17 

9970 

66    8    0 

9956 

67  55    5 

9941 

69  42  32 

3991 

M^ 

W. 

27  34  29 

9481 

29  16    9 

9458 

30  58  21 

9436 

32  41    5 

3415 

Antares 

E. 

36  43  31 

9343 

34  58  34 

9336 

33  13  27 

9331 

31  28  12 

8337 

Saturn 

E. 

64  19  59 

9337 

62  32  26 

9993 

60  44  32 

9908 

58  56  16 

8103 

a  AquilfD 

E. 

85  43  10 

9960 

84  12  19 

9959 

82  41  15 

9951 

81  10    1 

8948 

38 

SUH 

W. 

129  55  42 

9437 

131  38  24 

9493 

133  21  96 

9411 

135    4  45 

3398 

Venus 

W. 

85  30  37 

9474 

87  12  27 

9469 

88  54  34 

9447 

9037    2 

9435 

Regulus 

W. 

78  45  13 

9156 

80  34  47 

9143 

82  24  40 

9139 

84  14  51 

9119 

Mars 

W. 

41  21  36 

9397 

43    656 

9311 

44  52  39 

9997 

^38  43 

3988 

Spica 

W. 

25  23  30 

9316 

27    9    6 

9383 

28  55  31 

9953 

30  42  39 

3999 

Ajitares 

E. 

22  42    8 

9363 

20  57  40 

3390 

19  13  51 

9431 

17  31    0 

9480 

Saturn 

E. 

49  49  36 

9196 

47  59  16 

9113 

46    S27 

9101 

44  17  39 

9000 

a  AquiliB 

E. 

7332    6 

9999 

72    028 

9936 

70  28  55 

9949 

68  57  30 

9958 

Fomalhaut 

E. 

105  33    2 

9340 

108  48    1 

9395 

102    2  38 

9309 

100  16  52 

9996 

29 

Venus 

W. 

99  13  34 

9380 

100  57  38 

3370 

102  41  56 

9309 

104  26  26 

9354 

Regulus 

W. 

9330    5 

9068 

95  21  53 

9059 

97  13  55 

9069 

99    6    9 

9044 

Mars 

W. 

55  33  50 

9994 

57  21  42 

9914 

59    948 

9905 

60  58    8 

9197 

Spica 

W. 

39  46  33 

9134 

41  36  40 

9130 

4327    8 

9107 

45  17  56 

9006 

Saturn 

E. 

34  58  40 

9090 

33    6    7 

9039 

31  13  22 

9094 

29  20  25 

9017 

a  Aquike 

E. 

61  24  29 

3043 

59  55  10 

3073 

58  26  27 

3107 

56  58  26 

3147 

Fomalhaut 

E. 

91  23  24 

9330 

89  35  55 

9931 

87  48  14 

9333 

86    0  21 

9916 

30 

Venus 

W. 

113  11  28 

9395 

114  56  51 

9391 

116  42  20 

8319 

118  27  52 

9317 

Regulus 

W. 

108  29  47 

9018 

110  22  53 

9015 

112  16    4 

9013 

114    9  18 

9011 

Mars 

W. 

70    2  32 

9167 

71  51  49 

9163 

73  41  13 

9160 

75  30  41 

9158 

Spica 

W. 

54  35  49 

9054 

56  27  59 

9048 

58  20  18 

9044 

60  12  44 

90U 

a  AquilfB 

£. 

49  52  34 

3449 

48  31    6 

3597 

47  11  12 

9093 

45  53    3 

3731 

Fomalhaut 

E. 

76  59    0 

9900 

75  10  32 

9900 

73  22    4 

9901 

71  33  38 

3904 

aPegasi 

E. 

94  24  50 

9499 

92  41  47 

3417 

90  58  97 

3415 

89  15  23 

i      9414 

no 
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AT  GREENWICH  APPARENT  NOON. 

1 

THE  SUN'S 

SIdefml 
Tim. 

t 

1 

1 

1 

oftb. 
Semi- 

piinbig 

tb. 
MwM. 

lao. 

Eqiutiaa.f 
TIni., 

mUedu 

Afprnnt 

Timt. 

Dim  for 
1  hoar    ■ 

1 

4n»r«u 
Blgbt  AKemloii. 

Diff.  for 
I  boar. 

Apparent 
Deellnation. 

Dlir.for 
1  hour. 

dlwneter. 

Sat 
Sun. 
Mon. 

1 

2 
3 

h      m       s 

6  39  50.56 
6  43  58.60 
6  48    6.38 

10.340 
10.330 
10.318 

N.23    8  23''l 
23    4  14.6 
22  59  41.9 

-  9"85 
10.86 
11.87 

15  46.20 
15  46.20 
15  46.20 

68*80 
68.76 
68.72 

3  26*50 
3  37.95 
3  49.14 

• 

0.483 
0.473 

0.461  1 

t 

Tues. 
Wed. 
Thur. 

4 
5 
6 

6  52  13.88 

6  56  21.08 

7  0  27.96 

10.306 
10.293 
10.279 

22  54  45.2 
22  49  24.6 
22  43  40.0 

12.86 
13.85 

14.84 

15  46.20 
15  46.21 
15  46.22 

68.68 
68.64 
68.59 

4    0.06 
4  10.67 
4  20.96 

1 
0.449  ' 
0.436  1 
0.422  ; 

Frid. 

Sat 

Sun. 

7 
8 
9 

7    4  34.50 
7    8  40.68 
7  12  46.49 

10.265 
10.250 
10.235 

22  37  32.0 
22  31     0.5 
22  24    5.5 

15.82 
16.80 
17.77 

15  46.23 
15  46.25 
15  46.27 

68.54 
68.49 
68.43 

4  30.91 
4  40.51 
4  49.74 

0.406 

0.393' 

0.378 

Mon. 

Tues. 

Wed. 

10 
11 
12 

7  16  51.92 
7  20  56.94 
7  25     1.56 

10.218 
10.201 
10.183 

22  16  47.3 
22    9    6.1 
22     1     1.9 

18.74 
19.69 
20.64 

15  46.29 
15  46.32 
15  46.35 

68.37 
68.31 
68.25 

4  58.58 

5  7.02 
5  15.05 

0.361 
0.344 
0.326  I 

Thur. 
Frid. 
Sat 

13 
14 
15 

7  29    5.73 
7  33    9.44 
7  37  12.67 

10.163 
10.145 
10.125 

21  52  35.1 
21  43  45.8 
21  34  34.2 

21.58 
22.51 
23.44 

15  46.39 
15  46.43 
15  46.48 

68.18 
68.11 
68.04 

5  22.65 
5  29.80 
5  36.47 

1 
0.307  1 

0.288  1 

0.268 

Sun. 
Mon. 
Tues. 

16 
17 
18 

7  41  15.42 
7  45  17.67 
7  49  19.40 

10.104 
100)84 
1Q.062 

21  25    0.4 
21  15    4.8 
21     4  47.5 

24.35 
25.26 
26.16 

15  46.54 
15  46.60 
15  46.66 

67.97 
67.89 
67.82 

b4StM 
5  48.31 
5  53.47 

0.247  1 
0.227  1 

0.205  ' 

1 

Wed. 
Thur. 
Frid. 

19 
20 
21 

7  53  20.59 

7  57  21.22 

8  1  21.29 

10.038 

10.014 

9.990 

20  54    8.7 
20  43    8.7 
20  31  47.9 

27.06 
27.94 
28.80 

15  46.73 
15  46.81 
15  46.89 

67.75 
67.68 
67.60 

5  58.09 

6  2.15 
6    5.65 

1 
0.182 
0.158 
0.134 

Sat 

Sun. 

'Mon. 

22 
23 
24 

8    5  20.79 
8    9  19.69 
8  13  17.99 

9.966 
9.941 
9.916 

20  20    6.3 
20    8    4.3 
19  55  42.0 

29.66 
30.50 
31.33 

15  46.98 
15  47.07 
15  47.17 

67.52 
67.44 
67.36 

6    8.59 
6  10.93 
6  12.66 

0.110 
0.065 
0.060 

Ill 

25 
26 
27 

8  17  15.69 
8  21  12.78 
8  25    9.26 

9.891 
9.866 
9.841 

19  42  59.9 
19  29  58.2 
19  16  37.1 

32.16 
32.97 
33.78 

15  47.27 
15  47.38 
15  47.49 

67.27 
67.19 
67.10 

6  13.80 
6  14.33 
6  14.25 

0.035 
0.010 
0.015 

Frid. 
Sat 
Sun. 
Mon. 

28 
29 
30 
31 

8  29    5.12 
8  33    0.37 
8  36  55.01 
8  40  49.03 

9.816 
9.790 
9.765 
9.739 

19    2  56.9 
18  48  57.9 
18  34  40.4 
18  20    4.5 

34.57 
35.35 
36.11 
36.86 

15  47.60 
15  47.71 
15  47.83 
15  47.95 

67.02 
66.93 
66.85 
66.76 

6  13.56 
6  12.26 
6  10.35 
6    7.83 

0.040 
0.066  1 
0.091  1 
0.117  1 

Tues. 

32 

8  44  42.44 

9.714 

N.18    5  10.7 

-37.60 

15  48.07 

66.67 

6    4.69 

0.142  1 

MO 

Tt— 1 

tar  p—lng  maj  be  fii 

maihf 

abmettoff  OnM  (Irom  Um 

>8I4m««1  Time. 

ir« 
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AT  6BBBNWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
1 

1 

"8 

1 

EqnatioBor 
Time, 

Mean 

Time. 

Dlir.  for 
Ihoor. 

Sidereal 

Time. 

or 

of 
Mean  Son. 

Right  AMensioii. 

Dlir.  for 
1  hour. 

Appmrem 
DodinaUoo. 

DIKror 
Ihoar. 

Sat 
Sum. 
Moo. 

1 

2 
3 

h      m       1 

6  39  49.96 
6  43  57.97 
6  48    5.72 

10.339 
10.329 
10.317 

N.23    8  23.7 
23    4  15.3 
22  69  42.7 

-9.86 
10.86 
11.87 

3  26*47 
3  37.92 
3  49.12 

0*483 
0.473 
0.461 

6  36  23.49 
6  40  20.05 
6  44  16.60 

Tues. 
Wed. 
Thur. 

4 
5 
6 

6  52  13.19 

6  56  20.36 

7  0  27.21 

10.305 
10.292 
10.878 

22  54  46.1 
22  49  25.6 
22  43  41.3 

19.86 
13.85 
14.84 

4    0.03 
4  10.64 
4  20.93 

0.449 
0.436 
0.499 

6  48  iai6 
6  52    9.72 
6  56    6.28 

Frid. 

Sat 

Sun. 

7 

8 
9 

7    4  33.71 
7    8  39.87 
7  12  45.66 

10.964 
10.949 
10.934 

22  37  83.3 
22  31     1.8 
22  24    6.9 

15.89 
16.80 
17.77 

4  30.88 
4  40.48 
-_  49.71 

0.408 
0.393 
0.378 

7    0    2.83 
7    3  59.39 
7    7  55.95 

Mon. 
Tues. 
Wed. 

10 
11 
12 

7  16  51.06 
7  20  56.06 
7  25    0.65 

10.917 
10.900 
10.189 

22  16  48.9 
22    9    7.8 
22    1    a8 

18.74 
19.69 
90.64 

4  58.55 

5  6.99 
5  15.02 

0.361 
0.344 
0.396 

7  11  52.51 
7  15  49.07 
7  19  45.63 

Thur. 

Frid. 

Sat. 

13 
14 
15 

7  29    4.81 
7  33    8.51 
7  37  11.73 

10.163 
10.144 
10.194 

21  52  37.1 
21  43  47.9 
21  34  36.4 

91.58 
92.51 
93.44 

5  22.62 
5  29.77 
5  36.44 

0.307 
0.988 
0.968 

7  23  42.19 
7  27  38.74 
7  31  35.29 

Sun. 
Mon. 
Tues. 

16 
17 

18 

7  41  14.46 
7  45  16.70 
7  49  18.42 

10.103 
10.083 
10.061 

21  25    2.8 
21  15    7.3 
21     4  50.1 

94.35 
95.26 
96.16 

5  42.61 
5  48.29 
5  53.45 

0.947 

0.997 
0.905 

7  35  31.85 
7  39  28.41 
7  43  24.97 

Wed. 
Thur. 
Frid. 

19 
20 
21 

7  53  19.59 

7  57  20.21 

8  1  20.27 

10.038 

10.014 

9.990 

20  54  11.4 
20  43  11.5 
20  31  50.8 

97.06 
97.94 

98.80 

5  58.07 

6  2.13 
6    5.63 

0.189 
0.158 
0.134 

7  47  21.52 
7  51  18.08 
7  55  14.64 

Sat 
Sun. 
Mod. 

22 
23 
24 

8    5  19.76 
8    9  18.66 
8  13  16.96 

9.966 
9.941 
9.916 

20  20    9.3 
20    8    7.4 
19  55  45.3 

99.66 
30.50 
31.33 

6    8.57 
6  10.91 
6  12.65 

0.110 
0.085 
0.060 

7  59  11.19 

8  3    7.75 
8    7    #.31 

Tuea. 
Wed. 
Thur, 

25 
26 
27 

8  17  14.66 
8  21  11.75 
8  25    8.23 

9.891 
9.866 
9.841 

19  43    3.3 
19  30     1.7 
19  16  40.7 

32.16 
32.97 
33.78 

6  13.80 
6  14.33 
6  14.25 

0.035 
0.010 
0.015 

8  11     0.86 
8  14  57.42 
8  18  53.98 

Frid. 
Sat 
Sun. 
Mon. 

28 
29 
30 
31 

8  29    4.10 
8  32  59.36 
8  36  54.01 
8  40  48.04 

9.816 
9.790 
9.765 
9.739 

19    3    0.5 
18  49     1.6 
18  34  44.1 
18  20    8.3 

34.57 
35.35 
36.11 
36.86 

6  13.57 
6  12.27 
6  10.36 
6    7.84 

0.040 
0.066 
0.091 
0.117 

8  22  50.53 
8  26  47.09 
8  30  43.65 
8  34  40.20 

Tues. 

32 

8  44  41.46 

9.714 

N.18    5  14.5 

-37.60 

6    4.71 

0.149 

8  38  36.76 

NOTE.- 

•T1ie8 

nNooami 

lybeMnuMdtlMM 

me  M  till 

Diir.  for  1  boar 
+9».8565 

119 


JUI^Y,  18ri< 


III. 


AT  GEEENWICH  MEAN  NOON. 

• 

i 

o 

1 

1 
1 

1 

THE  SUN'S 

Logvithm 

of  the 

Badhn  Vector 

of  the 

Eaitb. 

Diff.  for 
I  hoar. 

MwmTlBM 

of 
SMerMlOb. 

TVm  longitudb. 

DUr.  for 
Ihonr. 

LATITDUE. 

X 

x> 

1 

2 
3 

182 
183 
184 

99°    9  19.2 

100  6  30.1 

101  3  40.9 

9  11.2 
6  21.9 
3  32.5 

14SL$>5 
142.94 
14X94 

+  0.17 

+0.04 
-0.09 

0.0071892 
.0071911 
.0071916 

+  1.1 
-0.1 

h     m       • 

17  20  45.54 
17  16  49.63  1 
17  12  5a72  1 

4 
5 
6 

185 
186 
187 

102    0  51.7 

102  68    2.7 

103  55  14.0 

0  43.1 
57  54.0 
65    5.1 

14X95 

i48.ar 

143.96 

0.20 
a30 
0.39 

.0071907 
.0071883 
.0071844 

0.7 
1.3 
8.0 

17    8  57.81 
17    5     1.90 
17     1     5.99 

7 
8 
9 

188 
189 
190 

104  52  25.6 

105  49  87.5 

106  46  49.8 

62  16.5 
49  28.2 
46  40.3 

14X99 
143.00 
143.03 

0.44 
0.46 
0.45 

.0071789 
.0071717 
.0071627 

2.7 
3.4 
4.1 

16  57  10.07 
16  53  14.16 
16  49  18.25 

10 

11 

.  12 

191 
192 
193 

107  44    2.6 

108  41  16.0 

109  38  29.9 

43  52.9 
41    6.1 
38  19.8 

143.04 
14X07 
143.09 

a4i 

0.35 
0.25 

.0071517 
.0071387 
.0071234 

5.0 
5.9 
6.9 

16  45  22.34 
16  41  26.^ 
16  37  3a51 

13 
14 
15 

194 
195 
196 

110  35  44.4 

111  32  59.4 

112  30  14.9 

35  34.1 
32  49.0 
30    4.3 

143.11 
143.13 
143.16 

0.14 
-0.0? 
+0.10 

.0071058 
.0070857 
.0070631 

7.9 

8.9 

10.0 

16  33  34.60 
16  29  3a69 
16  25  42.77 

16 
17 
18 

197 
198 
199 

113  27  30.9 

114  24  47.4 

115  22    4.4 

27  20.1 
24  36.4 
21  53.3 

143.18 
143J20 
143.33 

0.24 
0.37 
0.48 

.0070381 
.0070105 
.0069802 

11.1 
12.1 
13.9 

16  21  46.86 
16  17  50.95 
16  13  55.04 

19 
20 
21 

200 
201 
202 

116  19  21.8 

117  16  39.6 

118  13  57.7 

19  10.6 
16  28.2 
13  46.1 

143.33 
143.34 
143.36 

0.57 
0.63 
0.66 

.0069473 
.0069119 
.0068740 

14.2 
1^3 

ia3 

16    9  59.18 
16    6    3.22 
16    2    7.31 

22 
23 
24 

203 
204 
205 

119  11  16.2 

120  8  35.1 

121  5  543 

11     4.4 
8  23.2 
5  42.3 

U3JN 
143.39 
143.31 

0.67 
a67 
0.63 

.0068338 
.0067913 
.0067468 

17.3 
18.2 
19.0 

15  58  11.40 
15  54  15.48 
15  50  19.57 

25 
26 

27 

206 
207 
208 

122  3  14.0 

123  0  ^4.1 
123  57  54.8 

3     1.8 

0  21.7 

57  42.2 

143.33 
143.35 
143.37 

0.56 
0.46 
0.34 

.0067003 
.0066520 
.0066019 

19.8 
20.5 
21.2 

15  46  2a66  1 
15  42  27.75  > 
15  38  31.84 

26 
29 
30 
31 

209 
210 
211 
212 

124  55  16.0 

125  52  37.7 

126  50    0.0 

127  47  23.1 

55    3.3 
52  24.9 
49  47.1 
47  10.0 

143.39 
143.43 
143.45 
143.48 

0J21 
+0.07 
-0.06 

0.18 

.0065503 
.0064972 
.0064427 
.0063870 

21.8 
22.4 
22.9 
23.4 

15  34  35.93 
15  30  40.02 
15  26  44.11 
15  22  48J20 

32 

213 

128  44  47.1 

44  sas 

14.3.53 

-0.29 

0.0063301 

-23.9 

15  18  52.29 

KOT<: X 

McqalBosotl 

kodUr.  A< 

talkea<n« 

qaiDoxofJuoa 

ry  Od. 

Diff.  for  1  honr 
-9-.82I)6 

IV. 
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GREENWICH  MEAN  TIME. 

^ 

THE 

MOON'S 

1 

1 

ICBIOIAHSTSB. 

ROmZORTAI 

.   PAHAIXAX. 

MKRIDIAN  PA8SA0K. 

AOE. 

Noon. 

MUnlcht 

NOOO. 

Dlittor 
Iboar. 

Udnlght 

DUr.  for 
I  boor. 

DItt  for 
Ihonr. 

Noon. 

1 

2 
S 

16  4f.4 
16  39.6 
16  32.8 

16  4i'j2 
16  36.8 
16  27.8 

61     ^'.0 
61    2.1 
60  37.1 

■ffl'.U 

-0.67 

1.36 

1      II 

61    8.0 
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17  25  16.42 

9.6970 

22  26  31.5 

5.506 

7 

15  28    a65 

9.3489 

15  38  44.3 

11.968 

7 

17  27  54.18 

9.6315 

22  31  57.1 

5.348 

8 

15  30  24.73 

9.3544 

15  49  57.8 

11.189 

8 

17  30  32.20 

9Ut3S9 

22  37  13.2 

6.189 

9 

15  32  46.18 

9J606 

16    1    6.1 

11.094 

9 

17  33  10.49 

90(403 

22  42  19.8 

5Jm 

10 

15  35    8.01 

9.3670 

16  12    9.1 

11.006 

10 

17  35  49.03 

9.6444 

22  47  16.7 

4.868 

11 

15  37  30J21 

9.3739 

16  23    6.8 

10.916 

11 

17  38  27.81 

9.6484 

22  52    3.9 

4.706 

12 

15  39  52.79 

9.3794 

16  33  59.0 

10.894 

12 

17  41    a84 

94t594 

22  56  41.4 

4.549 

13 

15  42  15.74 

9.3858 

16  44  45.6 

10.730 

13 

17  43  46.10 

9.6569 

23    1    9.0 

4.377 

14 

15  44  39.09 

9.3993 

16  55  26.6 

10.635 

14 

17  46  25.59 

9.6598 

23    5  26.7 

4.919 

15 

15  47    2.81 

9^966 

17    6    1.8 

10.538 

15 

17  49    5.29 

9.6634 

23    9  34.4 

4.045 

16 

15  49  2a92 

9.4050 

17  16  31.1 

10.438 

16 

17  51  45.19 

9.6668 

23  13  32.1 

3.677 

17 

15  51  51.41 

9.4114 

17  26  54.4 

10.338 

17 

17  54  25.30 

9.6701 

23  17  19.7 

3.709 

18 

15  54  16.29 

9.4178 

17  37  11.7 

10.936 

18 

17  57    5.60 

9.6739 

23  20  57.2 

3.541 

19 

15  56  41.55 

9.494\l 

17  47  22.8 

10.133 

19 

17  59  46.08 

9.6769 

23  24  24.6 

3.379 

20 

15  59    7.19 

9.4306 

17  57  27.6 

10.098 

20 

18    2  26.74 

9.6790 

23  27  41.8 

3.901 

21 

16    1  33.22 

9.4309 

18    7  26.1 

9.991 

21 

18    5    7.56 

9.6816 

23  30  48.7 

3.099 

22 

16    3  59.62 

9.4433 

18  17  18.1 

9.819 

22 

18    7  48.54 

9Ui649 

23  33  45.3 

9.857 

23 

16    6  26.41 

9.4497 

18  27    3.6 

9.709 

23 

18  10  29.68 

9.6867 

23  36  31.5 

9.684 

[24 

16    8  53.59 

9.4561 

S.  18  36  42.4 

9.590 

24 

18  13  10.96 

9.6690 

S.23  39    7.3 

9.510 

XII. 
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Idl 


6REENWICH  MEAN  TIME, 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Bonn 

Right  Afcaiuloii. 

Diflr. 

forlm. 

Deelloatlon. 

Diflr. 

for  1  m. 

Hoar. 

Right  AvceiuioD. 

Diflr. 

for  1  m. 

Deelinatton. 

Diff. 
for  1  m. 

SAT 

URDA 

T  29. 

MONDAY  31. 

h     m     1 

I 

O         $         II 

II 

h     m     ■ 

« 

S.22  1^    a5 

0 

18  13  10^ 

3.8800 

8.23  39    7.3 

2.510 

0 

20  21  50.10 

2.6190 

5.725 

1      1 

18  15  52^37 

2.6912 

23  41  32.7 

2.338 

1 

20  24  26.67 

2.6069 

22  12  15.4 

5,878 

2 

18  18  33^ 

2.6931 

23  43  47.6 

2.162 

2 

20  27    2.9:3 

2.6017 

22    6  16.1 

6.030 

3 

18  21  15.54 

2a»50 

23  45  52.1 

1.987 

3 

20  29  38.88 

2.5964 

22    0  U.8 

6.180 

4 

18  23  57.29 

2.6966 

23  47  46.1 

1.811 

4 

20  32  14.50 

2.5910 

21  53  56.5 

6.399 

5 

18  26  39.13 

2.6981 

23  49  29.5 

1.635 

5 

20  34  49.80 

2.585f 

21  47  32.3 

6.477 

6 

18  29  21.06 

2U094 

23  51    2.3 

1.459 

6 

20  37  24.77 

2J^800 

21  40  59.2 

6.624 

7 

18  32    3.06 

2.7005 

23  52  24.6 

1.283 

7 

20  39  59.40 

2.5743 

21  34  17.4 

6.769 

8 

18  34  45.12 

2.7015 

23  53  36.3 

1.106 

8 

20  42  33.68 

2.5686 

21  27  27.0 

6.912 

9 

18  37  27J24 

2.7024 

23  54  37.3 

0.928 

9 

20  45    7.63 

2.5628 

21  20  28.0 

7.063 

10 

18  40    9.41 

2.7031 

23  55  27.7 

0.751 

10 

20  47  41.21 

2.5568 

21  13  20.6 

7.103 

11 

18  42  51.61 

2.7036 

23  56    7.4 

0.573 

11 

20  50  14.45 

2.5508 

21    6    4.8 

7J32 

12 

18  45  33.84 

2.7040 

23  56  36.5 

0.396 

12 

20  52  47.31 

2.5447 

20  58  40.7 

7.469 

13 

18  48  16.09 

2.7042 

23  56  54.9 

0.218 

13 

20  55  19.81 

2Ji385 

20  51    8.5 

7.605 

14 

18  50  58.34 

2.7042 

23  57    2.6 

-OUMO 

14 

20  57  51.93 

2.5393 

20  43  28.1 

7.740 

15 

18  53  40.59 

2.7041 

23  56  59.7 

40.137 

15 

21    0  23.69 

2.5261 

20  35  39.7 

7372 

16 

18  56  22.83 

2.7038 

23  56  46.1 

0.315 

16 

21    2  55.06 

2.5198 

20  27  43.4 

8.003 

17 

18  59    5.05 

2.7033 

23  56  21.9 

0.492 

17 

21    5  26.06 

2.5134 

20  19  39.3 

8.132 

18 

19    1  47.23 

2.7027 

23  55  47,0 

0.670 

18 

21    7  56.66 

2.5068 

20  11  27.6 

8.2S0 

19 

19    4  29.37 

2.7018 

23  55    1.5 

0.847 

19 

21  10  26.88 

2.5004 

20    3    8.3 

6.385 

20 

19    7  11.45 

3.7008 

23  54    5.3 

1U)25 

20 

21  12  56.71 

2.4938 

19  54  41.4 

8.510 

21 

19    9  5a47 

2.6997 

23  52  58.5 

14202 

21 

21  15  26.13 

2.4872 

19  46    7.1 

8.632 

22 

19  12  35.42 

2.6985 

23  51  41.1 

1J78 

22 

21  17  55.16 
21  20  2a80 

2.4806 

19  37  25.5 

8.753 

23 

19  15  17.29 

2.6970 

S.23  50  13.1 

1.555 

23 

2.47391 

S.  19  28  36.7 

8.672 

.    su 

NDAl 

80. 

TUESDj 

^Y,  A 

UGUST  1. 

0 

1 

19  17  59.06 
19  20  40.73 

2.6953 
2.6936 

S.23  48  34.5 
23  46  45.4 

1.731 
1.906 

0  1    21  22  52.03 

2.4671 

S.19  19  40.8 

8J)89 

2 

19  23  2^.29 

2.6917 

23  44  45.8 

2.061 

3 

19  26    3.73 

24)697 

23  42  35.7 

2.255 

4 

19  28  45.05 

2.6874 

23  40  15.2 

2.428 

PHASES 

OF  T 

HE  MOON. 

5 

19  31  26J21 

2.6840 

23  37  44.3 

2.601 

6 

19  34    7.23 

2.6824 

23  35    3.0 

2.774 

7 

19  36  48.10 

2.6797 

23  32  11.4 

2.946 

8 

19  39  28.79 

201767 

23  29    9.5 

3.117 

d       h      m 

9 

19  42    9.30 

2.6738 

23  25  57.3 

3.288 

O  Full  Moo 

n, .     . 

.     2     1  36.1 

10 

19  44  49.64 

2.6707 

23  22  34.9 

3.457 

C  Last  Qua 

rter,  . 

.     9     1     9.1 

11 

19  47  29.78 

2.6673 

23  19    2.4 

3.625 

#  New  Moc 

»n, 

.17     5  21 

r.3 

12 

19  50    9.71 

2.6638 

23  15  19.9 

3.793 

3>   First  Qu£ 

irter,  . 

.  24  17  5] 

i.i 

13 

19  52  49.43 

2UI601 

23  11  27.3 

3.960 

O   Full  Moo 

n, .     . 

.  31     9  16.8        II 

14 

19  55  28.93 
19  58    8.20 

2.6564 

23    7  24.7 
23    3  12.1 

4.127 

1 

15 

2.6526 

4.292 

16 

20    0  47.24 

8.6486 

22  58  49.7 

4.455 

^ 

h 

17 

20    3  26.03 

2.6444 

22  54  17.5 

4.617 

<C  Perigee,, 
<C  Apogee, 
<C  Perigee, 

.     .      1     3"2 

18 
19 

20    6    4.56 
20    8  42.85 

2.6409 
2.635C 

22  49  35.6 
22  44  44.0 

4.779 
4.940 

.     .     . 

.     .    13  15.3 
.     .   29    8.0 

20 

20  11  20.86 

2.631S 

22  39  42.8 

5.099 

•     • 

21 

20  13  58.5S 

2.636C 

22  34  32.1 

5.257 

22 

20  16  36.0S 

2.639( 

22  29  12.C 

5.414 

23 

20  19  13:23 

2aS17J 

22  23  42.4 

5.571 

24- 

20  21  50.1C 

2.613( 

S.22  18    3.5 

»      5.725 

16 


19d 


JULY,  isri. 


XIII. 


GREENWICH  MEAN  TIME. 

i 

LUNAR  DISTANCES. 

1^ 

Stor'tName 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

"Si 

and 

Noon. 

of 

IIP*. 

of 

VIb. 

of 

EXh. 

of      ' 

1^ 

POBIUOD. 

DUt 

Diff. 

DHL 

1 

9157  * 

1 

Mars 

W. 

77  20  12 

2157 

79    9  45 

9156 

80  59  19 

9157 

82  48  52 

Spica 

W. 

62    5  14 

3038 

63  57  49 

3036 

65  50  27 

9035 

67  43    (I 
22  14  45 

2035  1 

Autares 

W. 

16  54  52 

3398 

18  40  10 

2968 

20  26  56 

2836 

2U»! 

Foraalhaut 

E. 

69  45  15 

3306 

67  56  59 

9919 

66    8  50 

9330 

64  20  52 

9398  , 

a  Pegasi 

E. 

87  32    7 

9413 

85  48  51 

9415 

84    537 
95  33  50 

9417 

82  22  27 

«« 

2 

Mars 

W. 

91  55  49 

9175 

93  44  54 

9181 

9188 

97  22  36 

,J 

Spica 

W. 

77    556 

9048 

78  58  15 

9053 

80  50  26 

9059 

82  42  28 

9086  I 

Aiitares 

W. 

31  22  58 

9117 

33  13  31 

9113 

35    4  11 

9111 

36  54  54 

9111   1 

Fomalhaut 

E. 

55  24  54 

9395 

53  38  47 

8314 

51  53    8 

9337 

50    8    2 

93fl    ' 

a  Pegasi 

E. 

73  49    8 

9479 

72    7  15 

9487 

70  25  44 

9504 

68  44  37 

SSM  1 

3 

Mars 

W. 

106  23  13 

9944 

108  10  35 

9356 

109  57  40 

9968 

111  44  26 

»«! 

Spica 

W. 

91  59  42 

9111 

93  50  25 

9193 

95  40  51 

9133 

97  31    0 

«46  ; 

Antares 

W. 

46    7  43 

9139 

47  57  53 

9140 

49  47  51 

9149 

51  37  36 

«» 

Saturn 

W. 

18    5  24 

9066 

19  57  15 

9076 

21  48  51 

9086 

23  40  11 

90O6 

Fomalhaut 

E. 

41  32  43 

9^'I3 

39  52  16 

9581 

38  12  55 

9635 

36  34  47 

9095  , 

a  Pegasi 

E. 

60  26  45 

9655 

58  49    4 

»» 

57  12    9 

9795 

5536    3 

9766 

4 

Antares 

W. 

60  42  14 

9318 

62  30  14 

9933 

64  17  52 

9947 

66    5    9 

9909 

Saturn 

W. 

32  52  14 

9164 

34  41  36 

9178 

36  30  37 

9193 

38  19  15 

9910  1 

«  Pe^i 

E. 

47  50  28 

3030 

46  20  53 

30^ 

44  52  42 

3174 

43  26    2 

3357  . 

a  Anetis 

E. 

87  39  20 

9318 

85  53  47 

9334 

84    8  37 

9350 

82  23  51 

93681 

5 

Antares 

W. 

74  55  49 

9344 

76  40  44 

9369 

78  25  14 

9380 

80    9  18 

9397 

Saturn 

W. 

47  16  19 

3393 

49    2  29 

9311 

50  48  13 

9338 

52  33  31 

9347 

a  Pe^i 

E. 

36  40    1 

3834 

35  25  24 

3983 

34  13  27 

4160 

33    4  23 

4361 

a  Anetis 

E. 

73  46  29 

3463 

72    4  23 

9484 

70  22  47 
100  48    o! 

3M5 

68  41  41 

9537 

Aldebaran 

E. 

104  18  30 

3333 

102  33    2 

9339 

9357 

99    3  24 

9375 

Sun 

E. 

139  37  37 

3618 

137  59    7 

9638 

136  21    3| 

9656 

134  43  24 

9675 

6 

Autares 

W. 

88  43  14 

9480 

90  24  43 

9507 

92    5  46 

9537 

m  46  22 

9545 

Saturn 

W. 

61  13  24 

3438 

62  56    4 

9457 

(U  38  18! 

9475 

6(>20    6 

9494 

a  Ac]^uil8B 

W. 

49  19  35 

3853 

50  33  4a 

3803 

51  48  42 

3763 

53    4  24 

3735 

a  Anetis 

E. 

6024    1 

9645 

58  46    7 

9671 

57    8  48 

9697 

55  32    4 

9793 

Aldebaran 

E. 

90  26  58 

9467 

88  44  58 

9487 

87    3  271 

9505 

85  22  21 

9594 

Suw 

E. 

126  41  45 

2775 

125    6  44 

97U5 

123  32  lol 

9815 

121  58    2 

9835 

7 

Saturn 

W. 

74  42  tJ9 

9585 

76  21  55 

9603 

78    0  46' 

9831 

79  39  12 

9638  ' 

a  Aquilie 

W. 

59  31    2 

3606 

00  49  30 

3583 

6*2    8  131 

3581 

63  27    8 

3579 

a  Anetis 

E. 

47  37  36 

3870 

46    4  39 

9904 

44  32  25 

39:{8 

43    0  54 

9974  , 

Aldebaran 

E. 

77    3  18 

3616 

75  24  45 

9035 

73  46  36 

9653 

72    8  51 

9669  1 

Suw 

E. 

114  13  46 

3934 

112  42  10 

9954 

111  10  5!) 

3973 

109  40  12 

9999 

8 

Saturn 

W. 

87  45  39 

9793 

89  21  50 

2738 

90  57  40 

9753 

92  33  10 

9769 

a  AquUs 

W. 

70    3  29 

3555 

71  22  53 

3555 

72  42  16 

3557 

74    1  37 

3561 

Fomalhaut 

W. 

34  24  52 

3350 

35  48    6 

3390 

37  11  54 

3997 

38  36    9 

39n 

a  Anetis 

E. 

35  35  30 

3199 

34    9  11 

3945 

32  43  55 

3305 

31  19  49 

3371 

Aldebaran 

E. 

64    6    0 

2753 

62  30  33 

9771 

60  55  27 

9787 

59  20  42 

9809 

Sim 

E. 

102  12    4 

3063 

100  43  33 

3009 

99  15  22 

3116 

97  47  32 

3133 

9 

Saturn 

W. 

100  25  47 

3839 

101  59  24 

2853 

103  32  44 

9865 

105    5  48 

9«n 

a  Aquilffi 

W. 

80  37  11 

3588 

81  55  58 

3606 

83  14  37 

3603 

84  33    8 

3519 

Foraalhaut 

W. 

45  41  52 
34  23  12 

3335 

47    7  32 

3930 

48  33  18 

3316 

49  59    8 

3314 

a  Pegasi 

W. 

4503 

35  27    ^ 

iMO* 

tV\  32  31 

4290 

37  39  27 

1313 

XIT. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


1^ 


Star'fNuDe 
Portion. 


Mare 
8pica 
Antores 
Fomalhaut 
CI  Pcgasi 


Autires 

Saturn 

aPepisi 

a  Anetis 

Atdebarui 

Sun 

Antares 
Saturu 
ct  Aquike 
a  Anetis 
Aldebonui 
Sun 

Satum 
a  Aquike 
a  Arictia   . 
Aldebaran 
Sinr 

Satum 
a  AquilsB 
Fomalhaut 
a  Arietia 
Aldebaran 
Sun 

Satum 
a  Aquike 
Fomaltiaut 
tt  Pegasi 


W. 
W. 

w. 

E. 
E. 


Mare  W 

Spica  W 

Aiitarea  W 

Foroalbaut  E. 

aPegaai  £. 


Mare  W 

Spica  W 

Antarea  W 

Sanim  W 

Fomalhaut  E. 

« Pegasi  EL 


Antares  W. 

Saturn  W. 

a  Pepiai  E. 

a  Anetis  E. 


W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
W. 

E. 
E. 
E. 

W. 

W. 

E. 

E. 

E. 

W. 
W. 
W. 

E. 
E. 
E. 

W. 
W. 
W. 
W. 


Midnight. 


84  38  24. 
(X)35  45 

24  3  25 
02  33    G 

80  3i>  24j 

99  U  lo' 
84  34  20 
38  45  37 
48  23  31 
67    3  57 

113  30  52 
99  20  49 
5327    6 

25  31  14 
3458  1 
54    0  51 

67  52    4 

40  7  2J) 
42    1    0 

80  39  30 

81  52  57 
54  18  2.J 
31  58  2(> 
67  1  6 
97  19  14 

133    6  11 


95  26  33 
68  1  26 
54  20  45 
53  55  55 
83  41  41 
120  24  20 

81  17  15 
64  46  13 
41  30  9 
70  31  30 
108  9  49 

94  8  19 
75  20  54 
40  0  47 
29  56  59 
57  46  17 
9620  3 

106  38  36 

85  51  291 
51  25  0 

38  47  411 


P.L. 

of 

Dm. 


S1&9 
9096 
i)167 


sao4 

9073 
9113 
9388 

9545 


9159 
9169 
91i0 
9»4 
9611 

9978 
9395 

3347 
9385 

1M15 
93S5 
4590 
9550 
9394 


9564 

9519 
3603 
9751 
9543 
9655 

9^ 
3565 
9013 
9667 
3010 

9783 
3565 
3961 
3443 

9818 
3149 


36:19 
3913 

4i:)9 


XVii. 


86  27  5.3 
71  28  2:1' 
25  52  4.3 
60  45  m 

78  56  30 

100  59  32| 

m  2()  1 

40  36  17 
4(>  39  39 
65  23  47 

115  16  58 

101  10  19 

55  16  20 

27  21  58 
33  22  46 
52  26  37 

69  38  36 

41  55  19 
40  37  43 
78  S'l  34 

83  36  11 

56  2  47 
30  55  53 

65  21  2 
95  35  31 

131  29  25 

97  6  18 
69  42  24 

55  37  39 
52  20 .23 
82    1  27 

118  51    4 

82  54  55 

66  5  26 

40  0  12 
68  54  33 

106  39  49 

95  43  9 
76  40    7 

41  25  44 

28  35  31 

56  12  12 
94  52  53 

108  11    9 

87  940; 
52  50  54 
39  57    5 


p.  L. 

of 

Dur. 


9169 
9037 
9148 
2949 
9437 

9919 
9081 
£115 
9418 
9568 

8311 
9179 
9181 
9199 
9644 
9SS0 

9994 
9949 
3448 
9404 

9433 
9383 
4855 
9579 
9419 
9715 


9531 
3665 
9780 
9561 
9875 

9679 
3560 
3059 
9704 
3099 

9708 
3569 
3949 
3595 
9833 
3165 

9901 
3631 
3913 
4074 


XVUlk^ 


p.  L 

of 

Diflr. 


88  17  18 
73  20  59 
27  42  2i> 

58  58  20 

77  13  48 

I 

102  47  41! 

55  17  29! 

42  26  53 
44  56  30' 
63  44  9 

117  2  42 

102  59  28! 
57  5  16; 
29  12  24; 
31  49  15 
50  53  26 

71  24  44 

43  42  44 
39  16  21 
77  12  5 

85  18  58 
57  46  46 
29  57  2 
63  41  29 
93  52  14 
129  53  5 

98  45  37 
71  22  54 

56  55  3 
50  45  29 
80  21  39 

117  18  13 

84  32  12 
67  24  44 
38  31  4 
67  17  59 
105  10  12 

97  17  40 
77  59  15 
42  50  55 
27  15  35 
54  38  27 
93  26  2 

109  43  271 

88  27  41 
54  16  48 
41  7  3> 


9166 
9041 
9135 
9963 
9447 

9993 
9000 
9190 
9453 
9506 

9396 
9187 
9193 
9135 
9934 
9911 

9810 
9959 
3561 
9493 

9459 
9409 
5160 
9596 
9431 
9735 

asoi 

9549 
3649 
9809 
9580 
9895 


XXJh. 


3556 
3006 
9793 
3047 

9619 
3576 
3938 
3619 
9848 
3181 

9919 
3641 
3913 
4016 


90  6  37 
75  13  30, 
2JI  32  35 

57  11  26 
75  31  20 

104  35  35 
90  8  43 

44  17  22 
43  14  10 
62  5  8 

118  48  4 
104  48  15 

58  53  54 
31  2  30 
30  17  39 
49  21  21 

73  10  29 

45  29  44 
37  57  4 
75  29  3 


87  1  19 
59  30  18 
29  2  10 
62  2  28  9691 
92  9  23  9449 
128  17  12 


100  24  31 
73  2  59 
58  12  52 
49  11  13 
78  42  16 

115  45  47 


86  9 
68  44 
37  2  49 
65  4)  48 
103  40  57 


98  51  52 
79  18  16 
44  16  19 
25  57  21 
53  5  1 
91  59  30 

111   15  31 
89  45  31 

55  42  42| 
42  18 


p.  L. 

or 

Diff. 


9170 
9044  , 
9194  ' 
9978 
9458 

9933 
9100 
9195 
9490 


9349 
9901 
9905 
9149 
3035 
9968 

9397 
9976 
3685 
9443 


9470 
9490 
5513 


9755 


9567 
3623 
9839 
9^:8 
£il4 

9705 
3555 
3149 
9739 
3065 


35H1 
3331 
3795 
9869 
3195 

9999 
3C51 
3914 
3864 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

^ 

Stai'tfName 

and 

PodUon. 

Noon. 

p.  L. 

of 
Dllf. 

fflh. 

p.  L. 

of 

Diit 

VP». 

P.L. 
of 

Dur. 

IXJ^ 

p.  u 

of 
JMW. 

1 

9 

Aldebaran 

SUN 

E. 
E. 

51  31  53 
90  33  15 

9876 
3310 

49  59    4 

89    7  18 

^ 

48  26  32 

87  41  38 

9903 
3930 

46  54  17 
86  16  15 

9916 
385(9 

10 

a  Aquilse 
Fomaihaut 
a  Peffosi 
Aldebanui 

Sun 

W. 
W. 
VV. 
E. 
E. 

91    3  10 
57    8  35 
43  31  11 
39  17    2 
79  13    2 

3663 
3315 
3919 
2977 
3319 

92  20  37 
58  34  26 
44  44  11 
37  46  20 
77  49    4 

3674 
3916 
'     3878 
9988 
3393 

93  37  52 
60    0  16 
45  57  53 
36  15  52 
76  25  19 

3686 
3918 
3849 
9999 

3339 

94  54  54 
61  26    4 
47  12  12 
34  45  38 
75    1  45 

3096 

3810  1 
3000 

9343 

11 

a  Aquil» 
Fomaihaut 
a  Pegasi 

Sun 

W. 
W. 
W. 
E. 

101  16  43 
68  34  22 
53  31  11 
68    638 

3766 
3933 
3669 
33^ 

102  32  21 
69  59  52 
54  48  10 
6644    4 

3781 
3935 
3671 
3393 

103  47  43 
71  25  20 
56    5  28 
65  21  39 

3796 
3937 
36^ 
3396 

105    2  49 
72  50  45 
57  23    3 
63  59  20 

3813 
3939 
3640 
940& 

12 

Fomaihaut 
a  Peffasi 
a  Anetis 

Son 

W. 

w. 
w. 

E. 

79  57  13 
63  54  35 
21  14  17 
57    9  25 

3949 
3689 
4393 
3«99 

81  22  24 
65  13  29 
22  20  48 
55  47  41 

3959 
3573 
4176 
3439 

82  47  32 
66  32  33 
23  29  37 
54  26    1 

3953 
3564 
4054 
3436 

84  12  38 
67  51  47 
24  40  23 
53    425 

3854 
3566 
3950 
3438 

13 

Fomaihaut 
a  Pegasi 
a  Anetis 

Sun 

W. 
W. 
W. 
E. 

91  17  50 
74  29  56 
30  55  46 
46  17    1 

2SS» 
3583 
3690 
3446 

92  42  50 
75  49  55 
32  13  59 
44  55  37 

3960 
3516 
3577 
3446 

94    748 
77  10    1 
33  32  58 
43  34  13 

3961 
3511 
3540 
3447 

95  32  45 
78  30  13 
34  52  38 
42  12  50 

3961 
3607 
3606 

3447 

14 

a  Pegasi 
a  Anetis 
Sun 

W. 
W. 
E. 

85  12  25 
41  39  10 
35  25  46 

3485 
3361 
3449 

8633    6 
43    1  48 
34    4  17 

3489 
3363 
3440 

87  53  50 
44  24  47 
32  42  46 

3479 
3345 
3438 

89  14  38 
45  48    7 
31  21  13 

3476 
3S» 
3437 

19 

Sun 
Mars 
Spica 
Ajitares 

VV. 
E. 
E. 
E. 

20  25  31 

59  41  21 

65  51    9 

111  45  30 

3813 
3065 
9883 

98n 

21  51  25 

58  12  29 

64  18  28 

110  12  42 

3901 
3058 
9875 
9868 

23  17  33 

56  43  28 

62  45  37 

108  39  42 

3190 
3051 
9869 
9859 

24  43  54 

55  14  18 

61  12  38 

107    6  31 

3179 
3043 
9868 
9858 

20 

Sun 
Mars 
Spica 
Ajitares 

W. 

E. 
E. 
E. 

31  58  44 
47  46  13 
53  25  34 
99  17  50 

3199 
3007 
9698 
9808 

33  26  19 
46  16    9 
51  51  43 
97  43  32 

3119 
3001 
9699 
9798 

34  54    6 
44  45  57 
50  17  44 
96    9    2 

3109 
9993 
9817 
9790 

3622    5 
43  15  36 
48  43  38 
94  34  21 

9987 
9811 
9789 

21 

Sun 

Mars 

Spica 

Autares 

Saturn 

W. 
E. 
E. 
E. 
E. 

43  45    4 
35  41  51 
40  51  12 
86  37  59 
113    4  30 

3048 
9956 
9784 
9735 

9687 

45  14  17 
34  10  43 
39  16  23 
85    2    6 
111  27  32 

3038 

9959 
9780 
9796 
9678 

46  43  43 
32  39  30 
37  41  29 
8326    1 
109  50  22 

3087 
9948 
9777 
9717 
9668 

48  13  22 
31    8  12 
36    6  31 
81  49  44 
108  12  59 

3017 
9M4 

9775 
9707 
9658 

22 

Sun 
Spica 
Ajitares 
Saturn 

W. 
E. 
E. 
E. 

55  44  57 

28  11  24 

7345    9 

100    2  48 

9969 
9789 
9680 
9000 

57  15  57 

26  36  33 
72    736 
98  24    5 

9951 
9791 
9651 
9599 

58  47  11 
25    1  Sii 
70  29  50 
96  45    9 

9940 
9809 
9640 
9560 

60  18  39 
23  27  29 
68  51  50 
95    5  59 

9988 

9891 
9631 
9578 

23 

Sun 
VeuuH 
Antares 
Saturn 
a  Aquile 

W. 
W. 

E. 
E. 
E. 

67  59  36 
23    2    7 
60  38  35 
86  46  30 
106  16  16 

9671 
9963 
9583 
9595 
3315 

69  32  32 
24  33    6 
58  59  16 
85    5  52 
104  52  22 

9659 
9939 
9579 
9515 
3999 

71    5  44 
26    435 
57  19  43 
83  24  59 
103  28    2 

9647 
9916 
9563 
9503 
3971 

72  39  11 
27  36  33 
55  39  57 
81  43  50 
102    3  17 

9835 
9805 
9554 
9199 
395A 
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1^5 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'If 

staff  Name 

and 

Position. 

Midnight 

p.  L. 

Qf 

piir. 

XVb. 

p.  L. 
of 

Diir. 

xvinh. 

P.L. 
of 

Dur. 

XXIb. 

P.L. 

of 
Dlff. 

9965 
3301 

!  ' 

Aldebaran 
Suit 

E. 
E. 

45  22  19 
84  51    7 

3999 

3965 

43  50  37 
83  26  14 

9941 
3977 

42  19  10 
82    1  36 

9954 
2980 

40  47  59 
80  37  12 

'lO 

o  Aquike 
Fomalhaut 
aPegasi 
Aldebanui 

SUK 

W. 

W. 

W. 

E. 

E. 

96  11  43 
62  51  49 
48  27    4 
33  15  37 
73  38  23 

3710 
3323 
3780 
3030 
3399 

97  28  19 
64  17  31 
49  42  27 
31  45  49 
72  15  12 

3794 
3995 
3753 
3031 
3361 

98  44  41 
65  43  11 
50  58  18 
30  16  15 
70  52  11 

3737 
3997 
3730 
3041 
3370 

100    0  49 
67    8  48 
52  14  33 
28  46  53 
69  29  20 

3750 
3930 
3709 
3051 
3378 

11 

a  Aquilie 
Fomalhaut 
a  Pegasi 

Sox 

W. 
W. 
W. 
E. 

106  17  38 
74  16    8 
58  40  54 
6237    9 

3830 
3949 
3696 
3411 

107  32    9 
75  41  28 
59  59    0 
61  15    5 

3848 
3044 
3613 
3415 

108  46  22 
77    6  45 
61  17  20 
59  53    6 

3865 
3946 
3609 
3^1 

110    0  17 
78  32    0 
62  35  52 
58  31  13 

3884 

3947 
3599 
3495 

12 

Fomalhaut 
aPepiai 
oc  Anetis 
Sun 

W. 
W. 

w. 

E. 

85  37  43 
69  11    9 
25  52  52 
51  42  52 

39S5 
3548 
3863 
3440 

87    2  47 

70  30  40 
27    6  49 
50  21  21 

3357 
3549 
3788 
3449 

88  27  49 
71  50  18 
28  22    4 
48  59  52 

3958 
3535 
3794 
3445 

89  52  50 
73  10    4 
29  38  26 
47  38  26 

3950 
3599 
3669 
3446 

13 

a  Pe^i 
a  AnetU 
Sun 

W. 
W. 
W. 
E. 

96  57  42 
79  50  29 
36  12  55 
40  51  27 

3961 
3603 
3476 
3446 

98  22  39 
81  10  51 
37  33  4(1 
39  30    3 

3969 
3497 
3449 
3446 

99  47  35 
82  31  18 
38  55    7 

38    838 

3909 
3494 
3494 
3446 

101  12  31 
83  51  49 
40  16  56 
36  47  13 

3963 
3489 
3403 
3444 

|14 

a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
E. 

90  35  29 
47  11  46 
29  59  38 

3473 
3313 
3434 

91  56  23 
48  35  43 
28  38    0 

3471 
3999 

3439 

93  17  20 
40  59  56 
27  16  20 

3468 
3984 
3430 

94  38  20 
51  24  26 
25  54  37 

3466 
3971 
3497 

19 

Sun 
Mars 
Spica 
Antares 

W. 

E. 
E. 
E. 

26  10  28 

53  44  50 

59  39  31 

105  33  10 

3169 
3036 

9855 
9849 

27  37  14 

52  15  31 

58    6  15 

103  59  37 

3159 
3099 
9848 
9834 

29    4  12 

50  45  54 

56  32  50 

102  25  53 

3149 
3099 
9849 
9895 

30  31  22 

49  16    8 

54  59  16 

100  51  57 

3139 
3014 
9835 
9816 

20 

Sun 
Mars 
Spica 
Antares 

W. 

E. 
E, 
E. 

37  50  16 
41  45    7 
47    9  24 
92  59  29 

3089 
9980 
9805 
9779 

39  18  39 

40  14  29 
45  35    2 
91  24  24 

3078 
9974 
9798 
9763 

40  47  15 
38  43  44 
44    032 
89  49    7 

3069 
9968 
9793 
9754 

42  16    3 
37  12  51 
42  25  55 
88  13  39 

3058 
9969 
9788 
9745 

21 

Sun 

Mars 

Spica 

Axitares 

Saturn 

W. 

E. 

E. 

E. 

E. 

49  43  14 
29  36  49 
34  31  30 
80  13  14 
106  35  23 

3005 
9949 
9773 
9698 
9649 

51  13  20 
28    523 
32  56  27 
78  36  32 
104  57  34 

9995 

9941 
9773 
9689 
9639 

52  43  39 
26  33  56 
3]  21  24 
76  59  37 
103  19  32 

9965 
9941 

«n4 

9679 
9699 

54  14  11 
25    229 
29  46  22 
75  22  29 
101  41  16 

9973 
9939 
9777 
9670 
9690 

22 

Sun 
Spica 
Ajitares 
Saturn 

W. 
E, 
E. 
E. 

61  50  21 
21  53  28 
67  13  37 
93  26  34 

9917 
9845 
9099 
9568 

63  22  18 
20  19  58 
65  35  12 
91  46  55 

9906 
9876 
9619 
9558 

64  54  29 
18  47    9 
63  56  33 
90    7    2 

9999 
9601 
9547 

66  26  55 
17  15  18 
62  17  40 
88  26  54 

9883 
9984 
9593 
9535 

23 

1 

Sun 
Venus 
Antares 
Saturn 
a  Aquilse 

W. 
W. 
E. 
E. 
E. 

74  12  54 

29    8  58 

53  59  59 

80    226 

100  38    7 

9899 
9876 
9545 
9481 
3931 

75  46  53 
30  41  48 
52  19  48 
78  20  46 
99  12  34 

9811 
9857 
9535 
9470 
3913 

77  21    7 
32  15    2 
50  39  23 
76  38  50 
97  46  40 

9798 
9839 
9596 
9458 
3195 

•  f 

78  55  37 
33  48  39 
48  58  46 
74  56  38 
96  20  25 

9786 
9899 
9517 
9447 
3178 

ISO 
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XVII. 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTAI^CES. 

! 

U 

Star's  Nam* 

P.L. 

P.L. 

P.L. 

p.  L. 

il 

and 

Noon. 

of 

m^ 

of. 

Vlh. 

of 

Kh. 

of      1 

1^ 

Position. 

Dur. 

Diir. 

Diff. 

DiC 

24 

Sun 

W. 

80  30  23 

»773 

82    526 

9761 

83  40  45 



9749 

85  16  20 

9736 

Venus 

W. 

35  22  38 

S805 

36  56  59 

9789 

38  31  41 

9774 

40    6  43 

9758 

Antares 

E. 

47  17  56 

3508 

45  36  54 

9500 

43  55  41 

9499 

42  14  17 

M85 

Saturn 

E. 

73  14  10 

9436 

71  31  26 

9494 

69  48  25 

9419 

68    5    8 

9401 

a  Aquil» 

E. 

iM  53  50 

3163 

93  26  57 

3150 

91  59  48 

3137 

90  32  23 

3194 

25 

Sun 

W. 

93  18  27 

9674 

94  55  42 

9661 

96  33  14 

9640 

98  11    3 

9637  ' 

Venus 

W. 

48    658 

9684 

49  44    0 

9670 

51  21  20 

9656 

52  58  59 

9649 

Mars 

W. 

16  41  32 
14  44  23 

9761 

18  16  51 

9713 

19  53  13 

9673 

21  30  29 

9640 

Spica 

W. 

9851 

16  17  45 

9747 

17  53  22 

9606 

19  30  47 

9008  1 

Aiitares 

E. 

33  44  53 

9458 

32    2  41 

9456 

30  20  26 

9457 

28  38  12 

9460 

Saturn 

E. 

59  24  34 

9343 

57  39  37 

9331 

55  54  23 

9390 

54    8  53 

9300 

a  Aquilie 

E. 

83  12    3 

3080 

81  43  29 

3075 

80  14  49 

3079 

78  46    5 

3069  1 

26 

Sun 

W. 

106  24  12 

9577 

106    3  38 

9566 

109  43  20 

9555 

111  23  17 

9543  ' 

Venus 

W. 

61  11  50 

9577 

62  51  17 

9964 

64  31    2 

9559 

66  11    3 

9540  1 

Mars 

W. 

29  46  30 

9581 

31  27  14 

9503 

33    823 

9486 

34  49  56 

9470  ' 

Spica 

W. 

27  55  23 

9410 

29  38  44 

9384 

31  22  42 

9361 

33    7  13 

S340  1 

Saturn 

E. 

45  17  14 

9353 

43  30    5 

9943 

41  42  41 

9339 

39  55    1 

9999  j 

a  AquilflD 

E. 

71  22  15 

3081 

69  53  42 

3088 

68  25  18 

3008 

66  57    6 

3111   1 

27 

Sun 

W. 

119  46  46 

9499 

121  28  10 

1M84 

123    9  46 

9475 

124  51  35 

9467 

Venus 

W. 

74  35  11 

9485 

76  16  46 

9475 

77  58  34 

9465 

79  40  36 

9456  1 

Mars 

W. 

43  22  5i^ 

9403 

45    6  23 

9391 

46  50  10 

9380 

48  34  13 

9370 

Spica 

W. 

41  56  36 

9958 

43  43  38 

9945 

45  30  59 

9339 

47  18  39 

9990  ' 

Saturn 

E. 

30  53    1 

9174 

29    3  55 

9166 

27  14  36 

9158 

25  25    5 

9150  ( 

a  AquiliB 

E. 

59  41    5 

3919 

58  15  18 

56  50  10 

3988 

55  25  45 

3331 

Fomalhaut 

E. 

89  14  56 

9379 

87  30  41 

9364 

85  46  14 

9356 

84    1  36 

3348 

28 

Venus 

W. 

88  13  49 

9417 

89  57    0 

9410 

91  40  20 

9405 

93  23  48 

9399 

Mars 

W. 

57  17  54 

9397 

59    3  14 

9390 

60  48  45 

3313 

62  34  25 

9308  , 

Spica 
FV>raalhaut 

W. 

56  21     1 

9179 

58  10  10 

9165 

59  59  31 

9157 

61  49    3 

9151 

E. 

75  16  13 

9395 

73  30  50 

9394 

71  45  25 

9399 

69  59  58 

9393 

aPegasi 

E. 

92  49  19 

9540 

91    9    1 

<tr^ 

89  28  34 

9599 

87  48    1 

9594  1 

29 

Venus 

W. 

102    2  45 

S389 

103  46  45 

9381 

105  30  47 

9380 

107  14  51 

9379  I 

Mars 

W. 

71  24  32 

9887 

73  10  50 

9986 

74  57  10 

2385 

76  43  32 

2984 

Spica 

W. 

70  58  44 

9130 

72  48  58 

9197 

74  39  16 

9135 

76  29  37 

9194  1 

Antares 

W. 

25  23  35 

9949 

27  11    0 

9993 

28  58  53 

9908 

30  47    8 

9196  I 

Fonudhaut 

E. 

61  13  18 

9341 

59  28  18 

9349 

57  43  30 

3359 

55  58  56 

9300 

aPegasi 

E. 

79  24  26 

9995 

77  43  47 

9590 

76    3  14 

9535 

74  22  50 

9543 

30 

Spica 
Man 

W. 

85  41  26 

9199 

87  31  41 

9139 

89  21  52 

9135 

91  11  58 

9139 

W. 

85  35  21 

9389 

87  21  36 

9993 

89    7  46 

9996 

90  53  51 

9301 

Antares 

W. 

39  52    2 

9164 

41  41  24 

9163 

43  30  48 

9169 

45  20  13 

9163 

Fomalhaut 

E. 

47  21    6 

9460 

45  38  57 

9487 

43  57  26 

9517 

42  16  37 

9559 

aPe^i 

E. 

66    4    9 

9807 

64  25  24 

9696 

62  47    4 

9646 

61    9  12 

9679 

a  Anetis 

E. 

108    4  15 

9945 

106  16  54 

9945 

104  29  34 

9947 

102  42  16 

9348  ' 

31 

Mars 

W. 

99  42  13 

9334 

101  27  23 

9349 

103  12  21 

9351 

104  57    6 

9369 

Antares 

W. 

54  26  33 

9180 

56  15  30 

9186 

58    4  18 

9193 

59  52  56 

9901  1 

Saturn 

W. 

28  19    0 

9l9t 

30    9  20 

9134 

31  59  28 

9141 

33  49  24 

9151 

a  Pefrasi 

E. 

53    9  15 

9637 

51  35  ai 

9881 

50    2  52 

9930 

48  31  11 

9984 

1  a  Arietis 

1 

E. 

93  46  58 

9974 

92    0  20 

9981 

90  13  52 

9989 

88  27  36 

9998  ! 

1 

XVIII. 


JULY,  18T1. 


mr 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

t4            Star'ttNaiM 

p.  L. 

P.  L. 

P.  L. 

p.  L. 

0  9                  mild 

Midnight. 

of 

XVb. 

of 

xvnpi. 

of 

XXIh. 

of 

1^              PoHiilon. 

^     1 

DHL 

DUf. 

Dur. 

Diflr. 

24 

Sun 

W. 

86  52  12 

frm 

88  28  21!     9711 

90-  4' 46 

9696 

91  41  28 

9686 

Venus 

W. 

41  42    6 

Sr743 

43  17  49    9798 

44  53  52 

9713 

46  30  15 

9608 

An  tares 

E. 

40  32  42 

0477 

38  50  57     9471 

37    9    3 

9465 

35  27    1 

9461 

Saturn 

E. 

(36  21  35 

S389 

64  37  45 

9378 

62  53  38 

9366 

61    9  14 

9355 

a  Aquiks 

E. 

89    443 

3114 

87  36  50 

3104 

86    8  45 

3095 

84  40  29 

3087 

25 

Sun 

W. 

99  49    8 

90M 

101  27  30 

9619 

103    6    8 

9601 

104  45    2 

9580 

Venus 

W. 

54  36  57 

9899 

56  15  13     9615 

57  53  48 

9009 

59  32  40 

9589 

Msrs 

W. 

23    8  30 

9611 

24  47   10      9585 

26  26  26 

9569 

28    6  13 

9540 

Spica 

W. 

21    9»> 

9550 

22  49  43     9507 

24  30  46 

9470 

26  12  41 

9437 

Autares 

E 

26  56    2 

9465 

25  13  59     9475 

23  32  10 

9489 

21  50  42 

9519 

Saturn 

E. 

52  23    6 

9S97 

50  37    2 

9986 

48  50  42 

9975 

47    4    6 

9964 

a  Aquile 

E. 

77  17  18 

3069 

75  48  30 

3069 

74  19  42 

3070 

72  50  56 

3074 

26 

Sun 

W. 

113    3  30 

9533 

114  43  58 

9599 

116  24  40 

9»19 

118    5  36 

9509 

Venus 

W. 

67  51  21 

9j96 

69  31  55.    9517 

71  12  45 

9505 

72  53  51 

9405 

Mars 

W. 

36  31  51 

9455 

38  14    8     9441 

39  56  44 

9498 

41  39  39 

9415 

Spica 

W. 

34  52  14 

9399 

36  37  42 

9303 

38  23  37 

9987 

40    9  55 

9979 

Saturn 

E. 

38    7    6 

9919 

36  18  56 

9909 

34  30  31 

9199 

32  41  52 

9184 

a  Aquils 

E. 

65  29  10 

3196 

64    1  32 

3144 

62  34  16 

3166 

61    7  26 

3190 

27 

Sun 

W. 

126  33  35 

9458 

128  15  47 

9451 

129  58    9 

9444 

131  40  41 

9437 

Venus 

W. 

81  22  51 

9448 

83    5  18 

9439 

84  47  57 

9431 

86  30  48 

9494 

Mars 

W. 

50  18  31 

9360 

52    3    3 

9351 

53  47  48 

9343 

55  32  45 

9035   1 

Spica 

W. 

49    6  37 

9909 

50  54  51 

9199 

52  43  20 

9189 

54  32    4 

9180 

Saturn 

E. 

23  35  22 

9143 

21  45  28 

9136 

19  55  24 

9131 

18    5  12 

9196 

a  Aquilie 

E. 

54    2    9 

3379 

52  39  28 

3433 

51  17  49 

3405 

49  57  19 

3564 

Fomalhaut 

E. 

82  16  47 

9349 

80  31  49 

9337 

78  46  43 

77    1  31 

9398 

28 

Venus 

W. 

95    7  24 

9304 

96  51    7 

9391 

98  34  55 

9387 

100  18  48 

9384 

Mars 

W. 

64  20  13 

9309 

66    6    9 

9998 

67  52  11 

9994 

69  38  19 

9991 

Spica 

W. 

63  38  44 

9145 

65  28  34 

9141 

^  18  31 

9136 

69    8  .35 

9133 

Fomalhaut 

E, 

68  14  32 

9394 

66  29    7 

9396 

64  43  45 

9399 

®J58  28 

9334  ; 

aPegasi 

E. 

86    7  21 

9539 

84  26  38 

9591 

82  45  54 

9S90 

81    5    9 

9599 

29 

Venus 

W. 

108  58  56 

9380 

110  42  59 

9381 

112  27    1 

9383 

114  11    0 

9386 

Mars 

W. 

78  29  55 

9983 

80  16  19 

9984 

82    2  42 

9985 

83  49    3 

9987 

Spica 

W. 

78  20    0 

9194 

80  10  23 

9194 

82    0  46 

9195 

83  51    7 

9196 

W. 

32  35  42 

9185 

34  24  32 

9177 

36  13  34 

9171 

38    245 

9167 

Fomalhaut 

E. 

54  14  37 

9383 

52  30  38 

9398 

50  47    1 

9416 

49    3  49 

9436 

a  Pegasi 

E. 

72  42  36 

9551 

71    2  34 

9569 

69  22  47 

9575 

67  43  18 

9590 

30 

Spica 
Mars 

W. 

93    1  57 

9145 

94  51  48 

9150 

96  41  31 

9157 

98  31    4 

9165 

W. 

92  39  49 

9307 

94  25  39 

9313 

96  11  20 

9319 

97  56  52 

9396 

Antares 

W. 

47    9  37 

9164 

48  58  59 

9167 

50  48  16 

9170 

52  37  28 

9175 

Fomalhaut 

E. 

40  36  36 

9599 

38  57  30 

9638 

37  19  26 

9689 

35  42  32 

9748 

aPe^i 
a  Anetis 

E- 

59  31  54 

9696 

57  55  11 

9797 

56  19    7 

9760 

54  43  47 

9797 

• 

E. 

100  55    0 

9951 

99    7  49 

9956 

97  20  44 

9961 

95  33  47 

9966  1 

31 

Mars 

W 

106  41  36 

9379 

108  25  51 

110    9  50 

9395 

HI  53  32 

9406 

Antares 

W. 

61  41  22 

9910 

63  29  35 

9918 

65  17  35 

9998 

67    5  21 

9938 

Satium 

W. 

35  39    6 

9160 

m  28  34 

9169 

39  17  48 

9180 

a    6  15 

9191 

a  Pe|[asi 
a  Anetis 

E. 

47    0  38 

3044 

45  31  20 

3110 

44    3  23 

3183 

42  36  54 

3965 

E. 

86  4134 

9309 

84  55  47 

9390 

83  10  16 

9331 

81  25    1 

9344 
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AT  GREENWICH  APPARENT  NOON. 

t 

1 

1 

1 

THE  SUN'S 

Sidereal 

Time 

of  the 

Semi- 

dlametei 

piuwing 

the 

Merid- 

Ian. 

Cqnatloii  of 

Time, 

toht 

mddedto 

tubtmeud 

firam 

Apparent 

Time. 

OifF.for 
]bo«r. 

Apptarent 
Right  AitceoMioo. 

Dlflr.  for 
Ihonr. 

AppitreiU 
DeelinatioD. 

Dlff.  for 
1  hour. 

Semi, 
diameter. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

h      m       M 

8  44  42.44 
8  48  35.25 
8  52  27.46 

9.714 
9.688 
9.663 

N.18    5  10.7 
17  49  59.3 
17  34  30.3 

-37.'60 
38.34 
39.06 

15  48.07 
15  48.20 
15  48.33 

66.67 
66.58 
66.49 

m       • 

6    4.69 
6    0.95 
5  56.62 

0.142 
0.168 
0.193 

Frid. 

Sat 

Sun. 

4 
5 
6 

8  56  19.07 

9  0  10.09 
9    4    0.53 

9.638 
9.613 
9.569 

17  18  44.2 
17    2  41.2 
16  46  21.7 

39.77 
40.47 
41.16 

15  48.47 
15  48.61 
15  48.75 

66.41 
66.32 
66.24 

5  51.69 
5  46.17 
5  40.07 

0.217 
0.242 
0.266 

Mon. 

Tues. 

Wed. 

7 
8 
9 

9    7  50.39 
9  11  39.68 
9  15  28.41 

9.565 
9.542 
9.518 

16  29  45.8 
16  12  54.0 
15  55  46.3 

41.83 
42.49 
43.14 

15  48.89 
15  49.04 
15  49.19 

66.15 
66.07 
65.98 

5  33.39 
5  26.14 
5  18.33 

0.290 
0.313 
0.337 

Thur. 

Frid. 

Sat. 

10 
11 
12 

9  19  16.57 
9  23    4.17 
9  26  51.21 

9.495 
9.472 
9.449 

15  38  23.3 
15  20  45.2 
15    2  52.3 

43.78 
44.40 
45.01 

15  49.34 
15  49.49 
15  49.64 

65.90 
65.82 
65.74 

5    9.96 
5     1.03 
4  51.55 

0.360 
0.383 

0.406  > 

1 

Sm. 
Mon. 
Tues. 

13 
14 
15 

9  30  37.71 
9  34  23.67 
9  38    9.09 

9.426 
9.404 
9.382 

14  44  44.8 
14  26  23.1 
14    7  47.6 

45.62 
46.20 
46.77 

15  49.81 
15  49.98 
15  50.16 

65.66 
65.58 
65.50 

4  41.53 
4  30.96 
4  19.85 

0.429 
0.451 
0.473. 

Wed. 
Thur. 
Frid. 

16 
17 
18 

9  41  53.98 
9  45  38.35 
9  49  22.20 

9.360 
9.338 
9.316 

13  48  58.6 
13  29  56.3 
13  10  41.1 

47.32 
47.86 
48.39 

15  50.34 
15  50.53 
15  50.72 

65.42 
65.34 
65.26 

4    8.22 
3  56.07 
3  43.40 

0.495 
0.517 
0.539 

Sat 
Sun. 
Mon. 

19 
20 
21 

9  53    5.53 

9  56  48.36 

10    0  30.69 

9.295 
9.274 
9.254 

12  51  13.5 
12  31  33.7 
12  11  41.9 

48.91 
49.41 
49.90 

15  50.91 
15  51.11 
15  51.31 

65.18 
65.10 
65.04 

3  30.22 
3  16.53 
3    2.34 

0.560 
0.581 
0.601 

Tues. 
Wed. 
Thur. 

22 
23 
24 

10    4  12.54 
10    7  53.93 
10  11  34.86 

9.233 
9.214 
9.195 

11  51  38.5 
11  31  24.0 
11  10  58.6 

50.37 
50.83 
51.28 

15  51.52 
15  51.73 
15  51.94 

64.98 
64.91 
64.85 

2  47.67 
2  32.53 
2  16.96 

0.621 
0.640 
0.659 

Frid, 

Sat 

Sun. 

25 
26 
27 

10  15  15.34 
10  18  55.39 
10  22  35.03 

9.177 
9.159 
9.143 

10  $0  22.6 
10  29  36.5 
10    8  40.5 

51.71 
52.13 
52.53 

15  52.14 
15  52.36 
15  52.58 

64.79 
64.73 
64.67 

2    0.94 
1  44.48 
1  27.61 

0.6771 

0.695 

0.711 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 

28 
29 
30 
31 

10  26  14.27 
10  29  53.14 
10  33  31.66 
10  37    9.85 

10  40  47.74 

9.127 
9.112 
9.098 
9.084 

9.071 

9  47  34.8 
9  26  19.8 
9    4  55.8 
8  43  23.2 

N.  8  21  42.2 

52.93 
53.31 
53.68 
54.04 

-54.38 

15  52.81 
15  53.03 
15  53.26 
15  53.48 

15  53.71 

64.62 
64.57 
64.52 
64.47 

64.43 

1  10.35 
0  52.72 
0  34.74 
0  16.42 

o,rz7 

0.742 
0.756 
0.770 

0    2.21 

0.783 

No 

If  eu  Time  of  the  fi 

lemldUunel 

mr  psMlof  tamy  be  fc 

>aiul  by  « 

ubtrscaai(Oi.iefroaith< 

)  Sidereml  Tin 

le. 

II. 
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AT  GREENWICH  MEAN  NOON. 

t 

1 

i 

a 
1 

•3 

THE  SUN'S 

Equation  of 

Time. 

tob* 

•uhtraeud 

from 

Dlff.  for 
1  boar. 

8i<ler«ml 

Time. 

or 

Riffbt  Ateemiion 

of 

Mtan  Son. 

Appmnl 

Diftfor 
Ihoar. 

Apparent 
Declination. 

Wirfor 
1  boar. 

mddtdto 
Mmh 
Tim*, 

Tuea. 
Wed. 
Thur. 

1 

2 
3 

h      m       • 

8  44  41.46 
8  48  34.28 
8  52  26.50 

0.714 
9.688 
9.663 

N.18     5  14.5-37!60 
17  50     3.1    38.34 
17  34  34.2  39.06 

ni       It 

6    4.71 
6    0.97 
5  56.63 

0.142 
0.168 
0.193 

h       m       M 

8  38  36.76 
8  42  33.31 
8  46  29.87 

Frid. 

Sat 

Sm. 

4 
5 
6 

8  56  18.13 

9  0    9.17 
9    3  59.62 

9.639 
9.614 
9.600 

17  18  48.1 
17    2  45.1 
16  46  25.6 

39.77 
40.47 
41.16 

5  51.71 
5  46.19 
5  40.08 

0.217 
0.242 
0.266 

8  50  26.42 
8  54  22.98 
8  58  19.54 

Mod. 
Tues. 
Wed. 

7 
8 
9 

9    7  49.50 
9  11  3&82 
9  15  27.57 

9.566 
9.643 
9.519 

16  29  49.7 
16  12  57.8 
15  55  50.1 

41.83 

42.49 
43.15 

5  33.41 
5  26.17 
5  18.36 

0.290 
0.313 
0.337 

9    2  16.09 
9    6  12.65 
9  10    9.21 

Thur. 

Frid. 

Sat 

10 
11 
12 

9  19  15.75 
9  23    3.37 
9  26  50.45 

9.496 
9.473 
9.450 

15  38  27.1 
15  20  48.9 
15    2  55.9 

43.78 
44.40 
45.01 

5    9.99 
5     1.06 
4  51.58 

0.360 
0.383 
0.406 

9  14    5.76 
9  18    2.31 
9  21  58.87 

Sun. 
jMon. 
Tnes. 

13 
14 
15 

9  30  36.98 
9  34  22.97 
9  38    8.42 

9.4517 
9.405 
9.383 

14  44  48.3 
14  26  26.5 
14    7  51.0 

45.62 

46.20 
46.77 

4  41.56 
4  30.99 
4  19.88 

0.429 
0.451 
0.473 

9  25  55.42 
9  29  51.98 
9  33  48.54 

1  Wed. 
Thur. 
Frid. 

16 
17 

18 

9  41  53.34 
9  45  37.74 
9  49  21.63 

9.361 
9.339 
9.317 

13  49     1.9 
13  29  59.4 
13  10  44.1 

47.32 

47.87 
48.40 

4    8.25 
3  56.10 
3  43.43 

0.495 
0.517 
0.539 

9  37  45.09 
9  41  41.64 
9  45  38.20 

Sat 
Sun. 
Moo. 

19 
20 
21 

9  53    5.00 

9  56  47.86 

10    0  30.23 

9.296 
9.275 
9.255 

12  51  16.3 
12  31  36.3 
12  11  44.4 

48.92 
49.42 
49.91 

3  30.25 
3  16.56 
3    2.37 

0.560 
0.581 
0.601 

9  49  34.75 
9  53  31.30 
9  57  27.86 

Tuea. 
Wed. 
Thur. 

22 
23 
24 

10    4  12.12 
10    7  53.55 
10  11  34.62 

9.235 
9.216 
9.197 

11  51  40.8 
11  31  26.1 
11  11     0.5 

50.38 
50.84 
51.29 

2  47.71 
2  32.58 
2  16.99 

0.621 
0.640 
0.659 

10     1  24.41 
10    5  20.97 
10    9  17.53 

Frid. 
Sat 

25 
26 
27 

10  15  15.04 
10  18  55.13 
10  22  34.81 

9.179 
9.161 
9.145 

10  50  24.3 
10  29  38.0 
10    8  41.8 

51.72 
52.14 
52.55 

2    0.96 
1  44.50 
1  27.63 

0.677 
0.695 
0.711 

10  13  14.08 
10  17  10.63 
10  21     7.18 

Mon. 
Tuea. 
Wed. 
Thur. 

Frid. 

28 
29 
30 
31 

32 

10  26  14.10 
10  29  53.02 
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39  24.5 
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143.60 
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25.0 
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.0056856 
.0056117 

29.5 
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153  44  29.6 

48  20.8 
46  16.2 
44  13.0 

144.78 
144.84 
144.90 

+0.10 

-0.03 

0.16 

.0044681 
.0043688 
.0042686 

41.1 
41.5 
41.8 

13  44  30.47 
13  40  34.56 
13  36  38.65 

28 
29 
30 
31 

240 
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.0040661 
.0039639 
.0038610 

42.1 
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58  31.3 
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15  17.7 
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2.4536 

19    1  28.2 

9.290 

2 

23  17  4a43 

2.1395 

10    0    4.6 
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8  30  21.5 

12.917 
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11 
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14 
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15 
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16 

22    1  27.83 

2.3570 

10.634 
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22    3  49.04 

2.3501 
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23  51  20.15 
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1.9515 

0  14    7.7 

13.085 

1 

2  25  29.78 

1.9130 

10    5  40.3 

11.355 

2 

0  55  15.78 

1.9491 

0  27    8.7 

13M8 

2 

2  27  24.63 

14)146 

10  17    0.1 

11.304 

3 

0  57  12.65 

iaH68 

0  40    8.7 

194)00 

3 

2  29  19.53 

14)154 

10  28  16.8 

11.959 

4 

0  59    9.40 

1.9449 

0  53    7.5 

194)70 

4 

2  31  1447 

1.9161 

10  39  30.4 

11.900 

5 

1    1   ao2 

1.9435 

1    6    5.1 

194)50 

5 

2  33    9.46 

14)170 

10  50  40.8 

11.147 

6 

1    3    2.50 

1.9405 

1  19    1.5 

194)99 

6 

2  35    4.51 

1.9180 

11     1  48.0 

11.003 

7 

1    4  58.87 

1.9380 

1  31  5a6 

19.908 

7 

2  36  59.62 

1.9189 

11  12  52.0 

11.039 

8 

1    6  55.13 

1.9366 

1  44  50.4 

19.686 

8 

2  38  54.78 

14)190 

11  23  52.7 

10364 

9 

1    8  51.27 

1.9348 

1  57  42.9 

19.863 

9 

2  40  50.00 

141909 

11  34  50.1 

10J99 

JO 

1  10  47.31 

1.9930 

2  10  34.0 

19.639 

10 

2  42  45.28 

1.9919 

11  45  44.2 

10374 

11 

1  12  43.23 

141919 

2  23  23.6 

19.614 

11 

2  44  40.63 

1.9931 

11  56  35.0 

10.818 

12 

1  14  39.05 

1.0996 

2  36  11.7 

19.788 

12 

2  46  3a05 

1.9943 

12    7  22.4 

10.761 

13 

1  16  34.78 

1.9981 

2  48  58.2 

19.769 

13 

2  48  31.55 

1.9956 

12  18    6.3 

10.703 

14 

1  18  30.42 

1J»66 

3   1  4ai 

19.735 

14 

2  50  27.12 

1.9960 

12  28  46.7 

10344 

15 

1  20  25.1>7 

1J959 

3  14  26.4 

19.708 

15 

2  52  22.78 

1.9863 

12  39  23.6 

10366 

16 

1  22  21.44 

1.9938 

3  27    8.1 

19.680 

16 

2  54  ia52 

1.9897 

12  49  57.0 

103S7 

17 

1  24  16.83 

141935 

3  39  48.0 

19.650 

17 

2  56  14.34 

14)311 

13    0  26.8 

10.467 

18 

1  26  12.14 

1.9913 

3  52  26.1 

19.690 

18 

2  58  ia25 

1.0306 

13  10  53.0 

10.406 

19 

1  28    7.38 

1.9901 

4    5    2.4 

19.589 

19 

3    0    6.26 

13341 

13  21  15.5 

10344 

20 

1  30    2.55 

1.9190 

4  17  36.8 

19.558 

20 

3    2    2.35 

141356 

13  31  34.3 

10363 

21 

1  31  57.66 

1.9179 

4  30    9.3 

19.&96 

21 

3    3  58.54 

1.9373 

13  41  49.4 

10391 

22 

1  33  5270 

1.9170 

4  42  394) 

19.493 

22 

3    5  54.84 

1.9991 

13  52    0.8 

10.158 

23 

1  35  47.69 
SI 

14»160 

JNDAl 

N.  4  55    8.5 
f  6. 

19.459 

23 

3    7  51.23 
TU 

1.9408 

ESDA 

N,14    2    8.4 
Y  8. 

10394 

0 

1  37  42.62 

1.9158 

N.  5    7  35.0 

19.494 

0 

3    9  47.73 

1.9495 

N.14  12  12.1 

10399 

1 

1  39  37.51 

14)145 

5  19  59.4 

19.389 

1 

3  11  44.33 

1.9443 

14  22  11.9 

9364 

2 

1  41  32A5 

1.9137 

5  32  21.7 

19.354 

2 

3  13  41.04 

14)4tt 

14  32    7.8 

9399 

3 

1  43  27.15 

1.9130 

5  44  41.9 

19.319 

3 

3  15  37.87 

14)481 

14  41  59.8 

9334 

4 

1  45  21.92 

1.9194 

5  57    0.0 

19.989 

4 

3  17  34.81 

14)499 

14  51  47.9 

9.768 

5 

1  47  16.65 

1.9119 

6    9  15.8 

19JM4 

5 

3  19  31.86 

14)519 

15    1  32.0 

9.701 

6 

1  49  11.35 

1.9115 

6  21  29.3 

19.906 

6 

3  21  29.03 

1.9539 

15  11  12.0 

9333 

7 

1  51  ae3 

14)110 

6  33  40.5 

19.167 

7 

3  23  26.33 

1.9560 

15  20  47.9 

9364 

8 

1  53    0.68 

14»106 

6  45  49.3 

19.197 

8 

3  25  23.75 

1.9580 

15  30  19.7 

9.496 

9 

1  64  55.31 

1.9104 

6  57  55.7 

194)87 

9 

3  27  21.29 

14)600 

15  39  47.4 

9.497 

10 

1  56  49.93 

1.9109 

7    9  59.7 

194)46 

10 

3  29  18.96 

14)691 

15  49  104) 

9357 

11 

1  58  44.54 

1.9100 

7  22    1.2 

19.004 

11 

3  31  ia75 

1.9643 

15  58  3042 

9986 

12 

2    0  39.13 

1.9099 

7  34    0.1 

114)61 

12 

3  33  14.68 

1.9666 

16    7  4542 

9314 

13 

2    2  33.73 

1.9099 

7  45  56.5 

114)18 

13 

3  35  12.74 

14)689 

16  16  55.9 

9a43 

14 

2    4  28.32 

1.9096 

7  57  50.3 

11.875 

14 

3  37  10.94 

1.9711 

16  26    2.3 

9371 

15 

2    6  22i)l 

1.9099 

8    9  41.5 

11.831 

15 

3  39    9.27 

•1.9733 

16  35    4.4 

6396 

16 

2    8  17.51 

14)100 

8  21  30.0 

11.788 

16 

3  41    7.74 

1.9757 

16  44    2.1 

8394 

17 

2  10  12.12 

14)108 

8  33  15.8 

11.741 

17 

3  43    6.35 

14)781 

16  52  55.3 

8349 

18 

2  12    6.74 

14)105 

8  44  58.9 

11.695 

18 

3  45    5.11 

1.9805 

17    1  44.0 

8.774 

19 

2  14    1.39 

1.9109 

8  56  39.2 

11.648 

19 

3  47    4.02 

1.9899 

17  10  28.2 

'6.699 

20 

2  15  56.05 

1.9119 

9    8  16.6 

11.600 

20 

3  49    3.07 

14)853 

17  19    7.9 

8394 

21 

2  17  50.73 

14)116 

9  19  51.2 

11.559 

21 

3  51    2.26 

1.9878 

17  27  43.1 

8348 

22 

2  19  45.44 

1.9191 

9  31  22.9 

11.504 

22 

3  53    1.60 

1.9903 

17  36  13.7 

6,471 

23 

2  21  40.19 

1.9197 

9  42  51.7 

11.455 

23 

3  55    1.10 

1.9999 

17  44  39.6 

8399 

24 

2  23  34i)7 

14)139 

N.  9  54  17.5 

11.405 

24 

3  57    0.75 

14)955 

N.17  53    0.8 

8313 
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THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaoenakm. 

Dlff. 

forlm. 

Declination. 

Diff. 
forlm. 

Boor. 

Right  Attceniiion. 

Dim 

for  1  m. 

Dur. 

forlm. 

WED 

NESE 

AY  9. 

FRIDAY 

11. 

0 

h     m     ■ 
3  57    0.75 

1.9855 

N.17*'53'   0.8; 

8.313 

0 

li     m     ■ 
5  35  58.17 

9.1977 

NJSi5d^'.S 

1' 
3.884 

1 

3  59    0.55 

IMBd 

18    1  17.2! 

8.934 

1 

5  38    5.91 

9.1303 

22  54  45.7 

22  58  29.2 

23  2    6^ 
23    5  37.d 

23    9    1J2 

3.778 

2 

4    1    0.51 

9MM 

18    9  28i)| 

8.156 

2 

5  40  13.81 

9.13S9 

3.679 

3 

4    3    0.02 

9.0039 

18  17  35.9 

80)77 

3 

5  42  21.86 

9.1353 

3J65 

4 

4    5    0.89 

9.0059 

18  25  38.1' 

7.996 

4 

5  44  30.05 

9.1377 

3.457 

5 

4    7    1.33 

90)086 
9.01 19 

18  33  35.41 

7.914 

5 

5  46  38.39 

9.1409 

3.350 

6 

4    9    1.92 

18  41  27.8 

7.839 

6 

5  48  46.88 

9.1496 

23  12  19.0 

3.949   , 

7 

4  11    2.67 

9UI139 

18  49  15.3 

7.750 

7 

5  50  55.50 

9.1450 

23  15  30.3 

3.134 

8 

4  13    a58 

9.0166 

18  56  57.8 

70J67 

8 

5  53    4.27 

9.1473 

23  18  85.1 

ZJOi  1 

9 

4  15    4.66 

9.0194 

19    4  35.3 

7.583 

9 

5  55  13,18 

9.1497 

23  21  md 

9.916 

10 

4  17    5iK) 

9.0931 

19  12    7.8 

7.499 

10 

5  57  22J23 

9.1519 

23  24  25.0 

9.807 

11 

4  19    7.31 

9.0949 

19  19  35.2; 

7.414 

n 

5  59  3  J  .41 

9.1549 

23  27  10.2 

9.a98 

12 

4  21    8.89 

9.0977 

19  26  57.5; 

7.399 

12 

6    1  40.73 

9.1564 

23  29  48.8; 

9J87 

13 

4  23  10.63 

9UO04 

19  34  14.7' 

7.944 

13 

6    3  50.18 

9.1585 

23  32  20.7, 

9.476 

14 

4  25  12.54 

9.0339 

19  41  26.8, 

7.158 

14 

6    5  59.75 

9.1606 

23  34  45i)i 

9.365 

15 

4  27  14.62 

2jaxo 

19  48  33.7, 

7.071 

15 

6    8    9.45 

9.1697 

23  37    4.5 

9.954  1 

16 

4  29  16.87 

9.0388 

19  55  35.3 

6.983 

16 

6  10  19.27 

9.1648 

23  39  16.4! 

9.149  1 

17 

4  31  19.28 

9.0416 

20    2  31.6 

6.684 

17 

6  12  29J22 

9.1669 

23  41  21.5; 

90)99 

18 

4  33  21.86 

9.0445 

20    9  22.6 

6.806 

18 

6  14  39.29 

9.1688 

23  43  19.8 

10)16  \ 

19 

4  35  24.62 

9.0474 

20  16    8.3 

6.717 

19 

6  16  49.47 

9.1707 

23  45  11.4 

1003  i 

20 

4  37  27.55 

9.0509 

20  22  48.6 

6.697 

20 

6  18  59.77 

9.1796 

23  46  56.2 

1.699 

21 

4  39  30.64 

9.0030 

20  29  23.5 

6.536 

21 

6  21  10.18 

9.1743 

23  48  34.2 

1.577 

22 

4  41  33.91 

9.0559 

20  35  52.9 

6.444 

22 

6  23  20.68 

9.1760 

23  50    5.4 

1.469  ' 

23 

4  43  37.35 

90)587 

N.20  42  16.8 

6.353 

23 

6  25  31.30 

9.1779 

N.23  51  29.7 

1.347 

THl 

IRSDA 

lY  10. 

SATURDAY  12. 

0 

4  45  40.96 

90M16 

NiM)  48  35.21 

6.961 

0 

6  27  42.03 

9.1797 

N.23  52  47.1 

1.939 

1 

4  47  44.74 

9.0045 

20  54  48.1 

6.168 

1 

6  29  52.86 

9.1813 

23  53  57.6 

1.117 

2 

4  49  48.69 

90)674 

21     0  55.4 

60)74 

2 

6  32    3.79 

9.1898 

23  55    1.2 

1.009 

3 

4  51  52.82 

9.0709 

21    6  57.0 

50)80 

3 

6  34  14.80 

9.1844 

23  55  57.9 

0.887 

4 

4  53  57.11 

90)730 

21  12  53.0 

5.886 

4 

6  36  25.92 

9.1860 

23  56  47.7 

0.779 

5 

4  56    1.58 

90)759 

21  18  43.3 

5.791 

5 

6  38  37.IS 

9.1874 

23  57  30.6 

0.657 

6 

4  58    6.22 

90)787 

21  24  27.9 

5.696 

6 

6  40  48.41 

9.1888 

23  58    6.5 

0.540 

7 

5    0  11.02 

9.0815 

21  30    6.8 

5.600 

7 

6  42  59.78 

9.1901 

23  58  35.4 

0.493 

8 

5    2  15.99 

90)843 

21  35  39.9 

5.503 

8 

6  45  11.22 

9.1914 

23  58  57.3 

0.306 

9 

5    4  21.14 

9.0679 

21  41    7.2 
21  46  28.6 

5.406 

9 

6  47  22.75 

9.1997 

23  59  12.1 

0.189 

10 

5    6  26.46 

901000 

5.308 

10 

6  49  34.36 

9.1940 

23  59  19i) 

400^79 

11 

5    8  31.94 

901998 

21  51  44.1 

5.909 

11 

6  51  4a03 

9.1951 

23  59  20.7 

-00)45 

12 

5  10  37.59 

90)966 

21  56  53.7 

5.110 

12 

6  53  57.77 

9.1963 

23  59  14.5 

0.163 

13 

5  12  43.41 

901984 

22    1  57.3 

5.010 

13 

6  56    9.58 

9.1973 

23  59    1.2 

0.981 

14 

5  14  49.40 

9.1019 

22    6  54.9 

40)10 

14 

6  58  21.45 

9.1983 

23  58  40.8 

0.398 

15 

5  16  55.55 

9.1038 

22  11  46.5 

4.810 

15 

7    0  33.37 

9.1999 

23  58  13.4 

0.516 

IG 

5  19    1.86 

9.1066 

22  16  32.1 

4.710 

16 

7    2  45.35 

9.9001 

23  57  38.9 

0.634 

17 

5  21    8.34 

9.1093 

22  21  11.7 

40109 

17 

7    4  57.39 

9.9009 

23  56  57.3 

0.753 

18 

5  23  14.98 

9.1190 

22  25  45.2 

4.507 

18 

7    7    9.46 

9.9017 

23  56    8.6 

0.879 

19 

5  25  21.7ti 

9.1147 

22  30  12.5 

4.404 

19 

7    9  21.59 

9.9095 

23  55  12.7 

0.991 

20 

5  27  28.74 

9.1174 

22  34  33.6 

4.300 

20 

7  11  33.77 

9.9039 

23  54    9.7 

1.109 

21 

5  29  35.8tj 

9.190(1 

22  38  48.5 

4.197 

21 

7  13  45.98 

9.9038 

23  52  59.6 

1.996 

22 

5  31  43.14 

9.1973 

22  42  57.2 

40)93     22 

7  15  58.22 

9.9043 

23  51  42.4 

1.346 

23 

5  33  50.5ti 

9.1953 

22  46  59.6 

3.989     23 

7  18  10.50 

9.9049 

23  50  18.1 

1.464 

24 

5  35  58.17 

9.19T3 

N.22  50  55.8 

3.884     24 

7  20  22.81 

9.9054 

N.23  48  4fh7 

10>83 

VIII. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Boar. 


Biffhl 


Dlff. 
for  I  m. 


DeeliiMUion. 


Diflr. 
Ibrlm. 


Hour. 


Right 


for  1  on. 


Dlff. 
for  1  m. 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

]i 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  13. 


20  22:81 

22  35.15 

24  47.51 

26  59.89: 

29  12.28 

31  24.69 

33  37.11' 

35  49.52; 

38    1.95 

40  14.38 

42  26.80, 

44  39.22 

46  51.63! 

49    4.03 

51  16.4li 

53  28.77 

55  41.11' 

57  53.42 

0    5.70 

2  17.941 

4  30.15; 

6  42.33 

8  54.47 


9!9064'n.2^ 
3.aos8|     23 

9J9061 


48  46.7 
47  8.1 
45  22.4 
43  29.6 
41  29.6 
39  22.5 
37    8.3 


24 
21 

18 
14 


34  46.9 

32  18.4 

29  42U3 

27  0.ll 

10.:}! 

13.4 

9.4 

58J} 

11  40.1 

8  14.8 

4  42.5; 

1    3.1 

57  16.7 

53  23.2 

49  22.7 

.    ,    „  45  15.2 

8  11    6.56,    8.9019;  N.22  41    0.8 


1.583 
1.709 
1.891 
1.940 
9.059 
9.178 
9.997 
9.416 
9.334 
9.659 
9.771 


MONDAY  14. 


8  13  18.611 
8  15  30.61 
8  17  4SiJ5G 
8  19  54.45 
8  22  6.28 
8  24  18.06 
8  26  29.77 
8  28  41.42, 
8  30  53.00 
8  33  4.51 
8  35  15.95 
8  37  27.31 
8  39  38.59 
8  41  49.79 
8  44  0.91 
8 '46  11.95 
8  48  22A)1 
8  50  33.78 
8  52  44.55 
8  54  55.23 
8  57    5.82: 

8  59  16.31 

9  1  26.71 
9  3  37.01 
9    5  47^21 


9.9004 
9.1906 
9.1987 
9.1977 
9.1967 
9.1958 
9.1947 
9.1936 
9.1994 
9.1919 
9.1900 
9.1887 
9.1873 
9.1860 
9.1846 
9.1833 
9.1819 
9.1803 
9.1787 
9.1779 
9.1757 
9.1741 
9.1735' 

9a7od 

turn' 


NJi22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 


9.16991  N.20 


36  39.4 
32  11.0 
27  35.7 

22  53.5 
18  4.4 
13    8.4 

8    5.5 
2  55.7 

57  39.1 
52  15.8 
46  45.7 
41  8.8 
35  25.2 
29  34.9 

23  37.9 

17  34.2 
11  24.1 

5    7.3 

58  43.9 
52  13.9 
45  37.4 
38  54.4 
32  5.0 
25    9.2 

18  7.II 


3.007 
3.196 
3.944 
3.369 
3.480 
3.597 
3.715 
3.839 
3.950 
4.067 
4.183 
4.999 


4.415 
4.531 
4.646 
4.761 
4.87n 
AMI 
5.106 
5.990 
5.333 
5.445 
5.558 
5.671 
5.783 
5.894 
6.005 
6.115 
6.395 
6.335 
6.445 
6.554 
6.663 
6.770 
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23    0  16.9 

4.538 

19 

15  42    5.64 

3.3396 

16  55  37.4 

10.503 

19 

17  40  26.77 

2.5763 

23    4  44.5 

4.383 

20 

15  44  26.18 

3.3459 

17    6    4.8 

10.409 

20 

17  43    1.46 

2.5797 

23    9    2.7 

4.335  ' 

21 

15  46  47.05 

9.3506 

17  16  26.4 

10.311 

21 

17  45  3a34 

2Ji830 

23  13  11.5 

4.069 

22 

15  49    8.25 

3.3561 

17  26  42.1 

10.319 

22 

17  48  11.42 

2.5863 

23  17  10.9 

3.919 

23 

15  51  29.78 

3.3615 

17  36  51.8 

10.119 

23 

17  50  4a69 

2.5895 

23  21    0.9 

3.754 

24 

15  53  51.63 

3.3670 

S.  17  46  55.5 

10.010 

24 

17  53  22.15 

2.5996 

S.23  24  41.4 

3.595   1 

18 
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AUGUST,  1871. 


Id9 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMeoNloii. 

Diff. 
for  I  m. 

D«ollnatUm. 

Dim 

forlnL 

Boor. 

Right  AMeeiMlon. 

Dirr. 

forlm. 

DeeUoatlon. 

Diflr. 

for  1  m 

TUESDAY  29. 

THURSDAY  31. 

h     m     ■ 

■ 

0         *         1/ 

01 

h     m     ■ 

s 

0 II 

0 

21  57  45^ 

9.3439 

S.16  57  27.5 

10.513 

0 

23  43  47.40 

9Uie80 

S.  7  13  47.3 

13.909 

1 

22    0    6^ 

9.3380 

16  46  53.9 

10.607 

1 

23  45  52.55 

9.0837 

7    0  32.9 

13J251 

3 

22    2  Q6Jm 

9.3391 

16  36  14.7 

10.608 

2 

23  47  57.45 

9.0795 

6  47  17.2 

13.971 

3 

22    4  46.11 

9.3969 

16  25  30.1 

10.787 

3 

23  50    2.09 

9.0753 

6  34    0.4 

13.989 

4 

22    7    5.50 

9.3909 

16  14  40.2 

10.875 

4 

23  52    6.49 

9.0713 

6  20  42.5 

13.307 

5 

22    9  24.53 

9.3143 

16    3  45.1 

10.969 

5 

23  54  10.66 

9.0ff74 

6    7  23.6 

13.393 

6 

22  11  43.21 

9.3063 

15  52  44.8 

11.047 

6 

23  5(>  14.58 

9.0634 

5  54    3.8 

13.338 

7 

22  14    1.53 

9.3094 

15  41  39.5 

11.130 

7 

23  58  18.27 

9.0596 

5  40  43.1 

13.359 

8 

22  16  19.50 

9.9966 

15  30  29.2 

11.919 

8 

0    0  21.74 

9.0558 

5  27  21.6 

13.364 

9 

22  18  37.12 

9.9907 

15  19  14.1 

11.999 

9 

0    2  24.97 

9.0580 

5  13  59.4 

13.375 

10 

22  20  54.38 

9.9847 

15    7  54.2 

11.371 

10 

0    4  27.98 

9U>484 

5    0  36.6 

13.386 

11 

22  23  11.29 

9.9780 

14  56  29.6 

11.448 

11 

0    6  30.78 

9.0448 

4  47  13.1 

13.396 

12 

22  25  27.85 

9.9731 

14  45    0.5 

11.593 

12 

0    8  33.35 

9.0419 

4  33  49.1 

13.403 

13 

22  27  44.06 

9.9673 

14  33  26.9 

11.597 

13 

0  10  35.71 

9.0376 

4  20  24.7 

13.409 

14 

22  29  59.92 

9.9615 

14  21  48.9 

nM6 

14 

0  12  37.87 

9.0349 

4    7    0.0 

13.414 

15 

22  32  15.44 

9.9557 

14  10    6.7 

11.738 

15 

0  14  39.82 

9.0308 

3  53  35.0 

13.418 

16 

22  34  30.61 

9Ji500 

13  58  20.3 

11.807 

16 

0  16  41.57 

9U1975 

3  40    9.8 

13.4» 

17 

22  36  45.44 

9JM43 

13  46  29.8 

11.875 

17 

0  18  43.12 

9.0943 

3  26  44.4 

13.494 

18 

22  38  59.92 

9.9386 

13  34  35.3 

11.941 

18 

0  20  44.48 

9.0911 

3  13  18.9 

13.496 

19 

22  41  14.07 

9.9330 

13  22  36.9 

190)06 

19 

0  22  45.65 

9.0179 

2  59  53.4 

13.496 

20 

22  43  27.88 

9.9973 

13  10  34.6 

19.069 

20 

0  24  46.63 

9.0149 

2  46  27.9 

13.494 

21 

22  45  41.35 

9J8ai7 

12  58  28.6 

19.130 

21 

0  26  47.43 

9.0118 

2  33    2.5 

13.439 

22 

22  47  54.49 

9.9169 

12  46  19.0 

19.189 

22 

0  28  48.05 

9.0089 

2  19  37.3 

13.418 

23 

22  50    7.30 

9.9106 

S.12  34    5.9 

19.947 

23 

0  30  48iK) 

9.0060 

S.  2    6  12.4 

13.413 

WED 

NESD. 

AY  30. 

FRIDAY, 

SEPTEMBER  1. 

0 

1 

22  52  19.77 
22  54  Sim 

9J9050 
9.1997 

S.12  21  49.3 
12    9  29.4 

19.304 
19J58 

0  1      0  32  48.771 

9.0039] 

S.   1  52  47.71  13.408 

2 

22  56  43.74 

9.1945 

11  57    a3 

19.419 

3 

22  58  55.25 

9.1891 

11  44  39.9 

19.466 

4 

23    1    6.43 

9.1838 

11  32  10.4 

19.517 

5 

23    3  17.30 

9.1780 

11  19  37.9 

19.566 

PHASES 

OF  Tl 

HE  MOON. 

6 

23    5  27.86 

9.1733 

11    7    2.5 

19.613 

7 

8 

23    7  38.09 
23    9  48.03 

9.1681 
9.1630 

10  54  24.3 
10  41  4a4 

1Q  IKO 

iTMKKt 

19.703 

9 
10 

23  11  57.66 
23  14    6.99 

9.1580 
9.1530 

10  28  59.9 
10  16  13.8 

19.747 
19.789 

C  Last  Quai 

rter,  . 

d      b     m 

.     7  16  23.7 

11 

23  16  16.02 

9.1479 

10    3  25.2 

19.830 

#  New  Moo 

n,      . 

.  15  19     1.7 

12 

23  18  24.74 

9.1499 

9  50  34J2 

19.860 

3)   First  Qua 

rter, . 

.  22  23  35.4 

13 

23  20  33.17 

9.1381 

9  37  40.9 

19.907 

O  Full  Mooi 

a,  .     . 

.  29  18  20.8 

14 
15 

23  22  41.31 
23  24  49.17 

9.1333 

9  24  45.4 
9  11  47.8 

19.943 

9.1985 

19.977 

16 

23  26  56.73 

9.1938 

8  58  48JS2 

13.010 

d       h 

.    .    10    6.7 
.     .   25  22.5 

17 

18 
19 

23  29    4.02 
23  31  11.02 
23  33  17.76 

9.1  m 
9.1145 
9.1100 

8  45  46.6 
8  32  43.2 
8  19  38.0 

13.049 
13.079 
13.109 

C  Apogee, . 
C  Perigee,. 

•  • 

•  • 

20 

23  35  24.22 

9.1054 

8    6  31.0 

13.131 

21 

23  37  30.40 

9.1009 

7  53  22.3 

13.157 

22 

23  39  36.33 

%jom 

7  40  12.1 

13.183 

23 

23  41  41.99 

9.0993 

7  27    0.4 

13.907 

24 

23  43  47.40 

9U)680 

a  7  13  47.3 

13J399 

I40 


AUGUST,  18TI. 


XIII. 


GBEeNWIGH  MEAN  TIME. 

LUNAR  OISTANCE& 

h 

star's  Namtf 

F.  L. 

p.  L. 

P.H 

p.  L. 

¥ 

ftDd 

Noon. 

of 

Iflh. 

of 

VIb. 

of 

IXt». 

of 

PodUon. 

DiA 

Diit 

Dur. 

ma. 

1 

Antares 

W. 

gS  52  52 

9949 

70  40    7 

S960 

7^27    S 

9979 

7I1345 

1 

9985  1 

Saturn 

W. 

42  55  26 

9903 

44  43  49 

9914 

4()  31  55 

2297 

48  19  42\ 

2940 

a  Anetis 

£. 

41  12    2 

9366 

39  48  57 

3460 

38  27  48 

3575 

37    8  46 

3704 

E. 

79  40    5 

9357 

77  55  28 

9371 

76  11  11 

9385 

74  27  15 

2401   ' 

Aldcbaran 

E. 

110  24    S 

9997 

108  36  20 

8938 

106  48  49 

9951 

105    1  37 

29M 

3 

Antares 

W. 

83    2  15 

2355 

84  46  55 

9360 

86  31  14 

9385 

88  15  10 

2401 

Saturn 

W. 

57  13  36 

9311 

58  59  19 

9326 

60  44  40 

2349 

62  29  39 

2357 

a  AquilsB 

W. 

45  16  49 

4003 

46  28  26 

3931 

47  41  24 

3851 

48  55  34 

37S8 

a  Arietis 

E. 

65  53  30 

9490 

64  12    3 

9510 

62  31    4 

2532 

60  50  35 

2553 

Aldebaran 

E. 

96  10  34 

2334 

94  25  24 

9350 

92  40  37 

2366 

90  56  13 

23» 

3 

Saturn 

W. 

71    8  42 

9440 

72  51  20 

9458 

74  33  33 

2475 

76  15  » 

9498 

a  Aquils 

W. 

55  20  15 

3578 

56  39  13 

3551 

57  58  41 

3599 

59  18  33 

3510 

a  Arietis 

E. 

52  36    3 

9676 

50  58  51 

9704 

49  22  17 

9734 

47  46  22 

27«4 

Aldebaran 

E, 

82  19  59 

9464 

80  37  55 

9481 

78  56  15 

2496 

77  14  59 

251S 

Jupiter 

E. 

120  32  40 

9S96 

118  52    3 

9543 

117  11  50 

2561 

115  32    1 

2578 

4 

Saturn 

W. 

84  38  28 

9577 

86  17  54 

9596 

87  56  55 

2612 

89  35  34 

2689 

a  Af^uil® 

W. 

66    1  58 

3459 

67  23    8 

3455 

68  44  22 

3454 

70    5  37 

3454 

a  Anetis 

E. 

39  57  29 

9945 

38  26    7 

9988 

36  55  39 

3036 

35  26  11 

9087 

Aldebaran 

E. 

68  54  44 

9603 

67  15  53 

9691 

65  37  26 

2638 

63  59  22 

9855 

Jupiter 

E. 

107  18  55 

9666 

105  41  29 

9684 

104    4  27 

2701 

102  27  48 

2n7 

Suw 

E. 

132  39  41 

9993 

131    8    4 

9951 

129  36  50 

2969 

128    5  58 

2987 

5 

Satarn 

W. 

97  43    5 

9719 

99  19  29 

9798 

100  55  32 

2743 

102  31  15 

9730 

o  Aquilo) 

W. 

76  51  22 

3474 

78  12  15 

3489 

79  32  59 

3490 

80  53  34 

3499 

Fomalhaut 

W. 

41  45    7 

3159 

43  12  14 

3144 

44  39  30 

3138 

46    654 

3133 

Aldebaran 

E. 

55  54  50 

9740 

54  19    3 

9756 

52  43  38 

2779 

51    8  34 

8786 

Jupiter 

K 

94  30  10 

9801 

92  55  44 

9818 

91  21  39 

2834 

89  47  55 

2850 

Sun 

B. 

120  37  15 

3075 

119    8  35 

3091 

117  40  15 

3109 

116  12  16 

3125 

6 

a  Aquilin 

W. 

87  33  44 

3555 

88  53    8 

3567 

90  12  18 

3581 

91  31  13 

3366 

Fomalhaut 

W. 

53  24  35 

3133 

54  52    4 

3136 

56  19  30 

3140 

57  46  51 

3143 

aPegasi 
Aldebaran 

W. 

40  17  17 

3964 

41  29  32 

3911 

42  42  41 

3864 

43  56  37 

380 

E. 

43  18  24 

9866 

41  45  21 

9880 

40  12  37 

2895 

38  40  12 

2900 

Jupiter 

E. 

82    4  12 

9994 

80  32  23 

9938 

79    0  52 

2051 

77  29  38 

2915 

Sujr 

E. 

108  57  16 

3904 

107  31  11 

9919 

106    5  24 

3933 

104  39  54 

3847 

7 

Fomalhaut 

W. 

65    2  17 

3168 

6629    4 

3174 

67  55  44 

8179 

69  22  18 

3185 

aP^mi 
Aldebaran 

W. 

50  15  29 

3678 

51  32  39 

3658 

52  50  11 

3641 

54    8    1 

3896 

E. 

31    2  35 

9979 

29  31  56 

9993 

28    1  34 

3006 

26  31  29 

3080 

Jupiter 

E. 

69  57  25 

3094 

68  27  42 

3034 

66  58  12 

9045 

65  28  55 

9855 

Sum 

E. 

97  36  22 

3311 

96  12  23 

3399 

94  48  37 

3334 

9325    4 

3345 

8 

Fomalhaut 

W. 

76  33  32 

3911 

77  59  28 

3915 

79  25  19 

3990 

80  51    5 

3996 

a  Pegasi 

W. 

60  40  56 

3568 

62    0    5 

3559 

63  19  24 

3559 

64  38  51 

3545 

Jupiter 

E. 

58    5  19 

3007 

5637    6 

3104 

55    9    1 

3110 

53  41    4 

9118 

Suit 

E. 

86  30  10 

3389 

85    7  41 

3397 

83  45  21 

3404 

8223    9 

9410 

9 

Fomalhaut 

W. 

87  58  40 

3943 

892358 

9946 

90  49  13 

9948 

92  14  25 

9851 

a  Pe^i 
a  Anetis 

W. 

71  17  46 

3519 

72  37  48 

3514 

73  57  57 

3510 

75  18  10 

9506 

W. 

27  50  20 

3790 

29    646 

9664 

30  24  11 

9616 

31  42  28 

9674 

Jupiter 

E. 

46  22  50 

3140 

44  55  38 

3143 

43  28  21 

8147 

42    1    8 

3148 

Sun 

E. 

75  33  50 

3436 

74  12  14 

3440 

72  50  43 

3443 

71  29  15 

9446 

XIV. 


AUGUST,  1871. 
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GREENWICH  MEAN  TIME. 

LUNAR  UI8TANCE& 

1^ 

8tar'«Nun« 

P.  L. 

p.  L. 

P.L 

P.U 

®| 

•Qd 

Midnight 

of 

XVfc. 

of 

XVlillk. 

of 

XXP>. 

af 

1* 

1 

PosiUon. 

Ptff. 

pur. 

Diir. 

im. 

Antares 

W. 

76    d   8 

9996 

77  46    8 

9911 

7^315i 

9395 

81  17  14 

9940 

Satuni 

W. 

50    7  10 

9953 

51  54  18 

9966 

53  41    5 

9989 

55  97  31 

9996 

a  Pepsi 

E. 

35  52    3 

3851 

34  37  53 

4018 

33  26  31 

4906 

39  18  11 

4494 

a  Anetis 

E. 

72  43  42 

9417 

71    0  32 

9434 

69  17  46 

9459 

67  35  95 

9470 

AldebaniD 

E. 

103  14  44 

vm 

101  28  11 

9991 

99  41  58 

9305 

97  56    6 

9319 

3 

Antares 

W. 

89  58  44 

9417 

91  41  55 

9439 

93  24  42 

9450 

95    7    5 

9467 

Satuni 

.  w. 

64  14  15 

9374 

65  58  27 

9891 

67  42  15 

9407 

69  95  40 

9493 

a  AqjUiliB 

W. 

50  10  49 

3733 

51  97    1 

9686 

52  44    8 

3644 

54    1  50 

3609 

a  Anetis 

E. 

59  10  36 

9576 

57  31    8 

9600 

55  52  13 

9694 

54  13  51 

9649 

Aldebaran 

E. 

89  12  12 

9398 

87  28  34 

9414 

85  45  19 

9430 

84    997 

9447 

3 

Saturn 

W. 

77  56  47 

9600 

79  37  49 

9596 

81  18  26 

9544 

89  58  38 

9560 

a  AquiliB 

W. 

60  38  46 

3495 

61  59  16 

3489 

63  20    0 

3479 

64  40  55 

3465 

a  Arietia 

E. 

46  11    7 

9796 

44  36  34 

9830 

43    2  45 

9866 

41  99  43 

9904 

Aldebaran 

E. 

75  34    8 

9533 

73  53  40 

9551 

72  13  37 

9509 

70  33  59 

9586 

Jupiter 

E. 

113  52  36 

mm 

112  13  35 

9619 

110  34  58 

9691 

108  56  45 

9648 

4 

Saturn 

W. 

91  13  49 

9646 

92  51  42 

9663 

94  29  12 

9680 

96    6  19 

9695 

a  A(^uil» 
a  Anetis 

W. 

71  26  53 

3455 

72  48    7 

9459 

74    9  17 

3463 

75  30  99 

3468 

E, 

33  57  45 

3149 

32  30  26 

9904 

31    4  21 

3979 

99  39  37 

3348 

Aldebaran 

E. 

62  21  42 

9679 

60  44  25 

9689 

59    7  31 

9706 

57  30  50 

9793 

Jupiter 

E. 

100  51  31 

9735 

99  15  37 

9759 

97  40    6 

9709 

96    4  57 

9785 

Son 

E. 

126  35  29 

3005 

125    5  22 

3093 

123  35  38 

3041 

199    6  16 

9058 

5 

Saturn 

W. 

104    6  37 

9n4 

105  41  39 

9789 

107  16  21 

9804 

108  50  44 

9818 

a  AquiliB 

W. 

82  13  59 

3506 

83  34  14 

3519 

84  54  17 

3531 

86  14    7 

3543 

Fomalhaut 

W. 

47  34  24 

3130 

49    1  57 

3130 

50  29  30 

3136 

5]  57    3 

3131 

Aldebaran 

E. 

49  33  51 

1805 

47  59  29 

9890 

46  25  27 

9996 

44  51  46 

9851 

Jupiter 

E. 

88  14  32 

9865 

86  41  28 

9880 

85    8  44 

9895 

83  36  19 

9908 

Sdn 

E. 

114  44  37 

3143 

113  17  19 

3158 

111  60  20 

3173 

110  93  39 

3188 

6 

a  Aquilo 

W. 

92  49  53 

3616 

94    8  17 

36H 

95  26  25 

3639 

96  44  17 

3655 

Foinalhaut 

W. 

59  14    8 

3148 

60  41  19 

9159 

62    8  94 

3158 

63  35  94 

3163 

aPeffasi 
Aldebaran 

W. 

45  11  16 

3787 

46  26  32 

3754 

47  42  22 

3796 

48  58  49 

370O 

E. 

37    8    5 

9094 

35  36  16 

9939 

34    4  45 

9961 

39  33  31 

9986 

Jupiter 

E. 

75  58  41 

99n 

74  28    0 

9989 

79  57  34 

9691 

71  97  99 

3014 

Suw 

E. 

103  14  41 

3961 

K>1  49  44 

98(74 

100  95    2 

3987 

99    035 

3999 

7 

Fomalhaut 

W. 

70  48  45 

3199 

72  15    6 

9196 

73  41  91 

3909 

75    730 

3906 

aPesasi 
Aldebaran 

W. 

55  26    8 

3610 

56  44  31 

3598 

58    3    8 

3587 

59  91  57 

3577 

E. 

25    1  41 

3094 

23  32  11 

90M 

92    3    0 

3066 

9034    9 

360 

Jupiter 

E. 

63  59  50 

3094 

62  30  56 

9973 

61    9  14 

3689 

59  33  49 

3069 

Sun 

£. 

92    1  44 

3354 

90  38  35 

9919 

89  15  36 

39Z9 

87  59  48 

3381 

8 

Fomalhaut 

W. 

82  16  45 

3999 

83  42  20 

9839 

85    7  51 

3936 

86  33  18 

3940 

aPegasi 

w. 

65  58  25 

3539 

67  18    6 

9533 

68  37  54 

3598 

69  57  47 

3594 

Jupiter 

£. 

52  13  14 

9m 

50  45  31 

9198 

49  17  55 

3199 

47  50  94 

3137 

Sun 

E. 

81    1    4 

3416 

79  39    6 

94Q8 

78  17  15 

3498 

76  55  30 

3439 

9 

Fomalhaut 

W. 

93  39  34 

3954 

95    439 

3906 

96  99  42 

3968 

97  54  43 

3959 

aPeffasi 
a  Anetis 

w. 

76  38  27 

3603 

77  58  48 

3499 

79  19  13 

3486 

80  39  49 

3493 

w. 

33    1  31 

3696 

312]  15 

9604 

35  41  35 

34Z6 

37    997 

3448 

Jupiter 

£. 

40  33  57 

9151 

39    649 

9169 

37  39  43 

3163 

36  19  38 

3154 

1 

Sun 

E. 

70    7  50 

3448 

68  46  28 

3450 

67  95    8 

3451 

66    3  49 

3459 

149 


AUGUST,  18T1, 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

star's  Name 

p.  L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of. 

HP*. 

of 

Vlh. 

of 

IXh. 

of 

Pottitlon. 

Dlff. 

Dlff. 

Dlff. 

Dm 

10 

Fomalhaut 

W. 

99  19  41 

3981 

100  44  38 

3963 

102    9  33 

3965 

103  34  20 

3965  , 

a  Pe^i 
a  Anetis 

W. 

82    0  14 

3490 

83  20  49 

3487 

84  41  28 
41    7  51 

3484 

86    2  10 

3481   1 

W. 

38  23  49 

3494 

39  45  36 

3403 

3383 

42  30  27 

3365  1 

Jupiter 

E. 

34  45  34 

3154 

33  18  30 

3154 

31  51  26 

3153 

30  24  21 

3153 

Suif 

E. 

64  42  31 

34sa 

63  21  13 

3458 

61  59  55 

3459 

60  38  37 

3451 

u 

aPe^i 
a  Anetis 

W. 

92  46  25 

3469 

94    724 

3467 

95  28  25 

3464 

96  49  29 

3463 

W. 

49  28  18 

398B 

50  52  43 

3975 

52  17  24 

3969 

53  42  20 

3949 

Aldebaran 

W. 

17  11  15 

3140 

18  38  29 

3130 

20    6    2 

3116 

21  33  52 

3103 

Stw 

E. 

53  51  41 

3440 

52  30  10 

34;^ 

51    8  35 

3433 

49  46  36 

3430 

12 

a  Arietis 

W. 

60  50  30 

3199 

62  16  49 

3189 

63  43  20 

3179 

65  10    3 

3160  , 

Aldebaran 

W. 

28  56  29 

3053 

30  25  3d 

3043 

31  54  55 

3034 

33  24  25 

30» 

Sdn 

E. 

42  57  31 

3406 

41  35  21 

3400 

40  13    5 

3305 

38  50  43 

3390l 

13 

a  Arietis 

W. 

72  26  55 

3107 

73  54  56 

3087 

75  23    9 

3087 

76  51  34 

1 
3078  I 

Aldebaran 

W. 

40  54  39 

9981 

42  25  15 

9979 

43  56    3 

9963 

45  27    2 

8054 

Sun 

E. 

31  57  19 

3369 

30  34  19 

3357 

29  11  13 

.3359 

27  48    2 

»«, 

18 

Sdn 

W. 

26  59  33 

9974 

28  30  18 

9961 

30    1  20 

9947 

31  32  39 

1 
9934 

Mars 

E. 

42  21    5 

9840 

40  47  29 

9834 

39  13  45 

9897 

37  39  52 

8891   I 

Antares 

E. 

76  52    0 

9621 

75  13  34 

9613 

73  34  57 

9606 

71  56  10 

8596 

Saturn 

E. 

101  53    3 

9563 

100  13  45 

9574 

96  34  15 

9566 

96  54  34 

9559 

19 

Sun 

W. 

39  13    3 

9879 

40  45  49 

9868 

42  18  49 

9850 

43  52    1 

8849 

Mars 

E. 

29  48  52 

9803 

28  14  28 

9803 

26  40    4 

9804 

25    5  41 

8808 

Antares 

E. 

63  39  34 

9561 

61  59  45 

9554 

60  19  47 

9548 

56  39  40 

8540 

Saturn 

E. 

88  33  18 

9518 

86  52  30 

9510 

85  11  31 

9508 

83  30  21 

8494 

a  Aquil» 

E. 

108  54  11 

3395 

107  30  29 

3303 

106    6  21 

3983 

104  41  50 

3964 

20 

Sun 

W. 

51  41    1 

9804 

53  15  24 

9795 

54  49  58 

9787 

56  24  43 

^ 

Antares 

E. 

50  16  55 

9519 

48  35  58 

9507 

46  54  55 

9509 

45  13  45 

^m , 

Saturn 

E. 

75    1  50 

9457 

73  19  36 

9450 

71  37  12 

8449 

69  54  39 

8«6 

a  Aquilfl9 

E. 

97  33  59 

31S5 

96    732 

3irj 

94  40  51 

3163 

93  13  57 

3153 

21 

Sun 

W. 

64  21  10 

9738 

65  56  59 

9731 

67  32  58 

9793 

69    9    7 

P16 

Venus 

W, 

26  39  24 

9839 

28  13    1 

9800 

29  47  25 

8779 

31  22  30 

mu 

Antares 

E. 

36  46  47 

9487 

35    5  15 

8487 

33  23  44 

8488 

31  42  14 

8499 

Saturn 

E. 

61  19  19 

9401 

59  35  45 

8394 

57  52    2 

8387 

56    8    9 

9381 

a  Aquilfl9 

E. 

85  57    3 

3199 

84  29  20 

3119 

83    1  34 

3119 

81  33  47 

3118 

^ 

Sun 

W. 

77  12  18 

9680 

78  49  25 

8673 

80  26  41 

8666 

82    4    7 

9660 

Venus 

W. 

3926    5 

9639 

41    4    7 

8699 

42  42  32 

8607 

44  21  18 

9509 

Spica 

W. 

24  39  43 

9999 

26  20  26 

8497 

28    1  44 

8474 

29  43  34 

8454 

Saturn 

E. 

47  26  23 

8348 

45  41  34 

8348 

43  56  36 

8336 

42  11  29 

8330 

a  Aquilfl9 

E. 

74  15  18 

8138 

72  47  54 

3147 

71  20  41 

3157 

69  53  40 

3169 

23 

Sun 

W. 

90  13  29 

9697 

91  51  47 

8091 

93  30  13 

8615 

95    8  47 

8610 

Venus 

W. 

52  39  33 

9533 

54  20    0 

8599 

56    0  42 

8518 

57  41  38 

8504 

Spica 
AUrs 

W. 

38  18  47 

9389 

40    2  48 

8371 

41  47    4 

8361 

43  31  35 

8351 

W. 

23  33  37 

9000 

25  12  32 

8583 

26  51  50 

8567 

28  31  30 

8355 

Saturn 

E. 

33  23  43 

9301 

31  37  45 

8990 

29  51  39 

8991 

28    5  2(; 

8986 

a  AquilflB 

E. 

62  43    8 

3865 

61  18  16 

3999 

59  53  55 

3393 

58  30  10 

3358 

Fomalhaut 

E. 

92  42  27 

8180 

91    0  59 

8465 

89  19  24 

8479 

87  37  41 

8474 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1- 

Stai'MNaoM 

p.  i^ 

p.  L. 

p.  L. 

p.  L. 

®| 

Mid 

Midnight. 

of 

XVJ*. 

of 

xvnib. 

of 

XXIh. 

of 

1^ 

PotiUon. 

DIff. 

DIff. 

Diff. 

DIff. 

10 

Fomalbaut 

W. 

lOl  59  18 

3966 

106  24    9 

3967 

107  48  59 

3969 

109  13  47 

3970 

aPegasi 

W. 

87  22  55 

3479 

88  43  43 

3476 

90    434 

34rj 

91  25  28 

3471 

a  Arietitf 

W- 

43  53  24 

3347 

45  16  41 

3339 

46  40  16 

3316 

48    4    9 

3309 

Jupiter 

E. 

28  57  16 

31M 

27  30    9 

3151 

26    3    1 

3149 

24  35  51 

3148 

Suif 

E. 

59  17  18 

3449 

57  55  57 

3447 

56  34  34 

3446 

55  13    9 

34«j 

11  1  a  Pegasi 

W. 

98  10  34 

3469 

99  31  41 

3460 

100  52  50 

3459 

102  14    0 

j 

3459 

a  Anetis 

W. 

55    7  31 

3937 

56  32  56 

3996 

57  58  34 

3915 

59  24  25 

3904 

AldehaniD 

W. 

23    1  58 

3099 

24  30  17 

3089 

25  58  49 

3079 

27  27  33 

3069 

Sun 

E, 

48  25  13 

3495 

47    3  25 

3491 

45  41  32 

3416 

44  19  34 

3419 

12 

a  Arietis 

W. 

6637    0 

3149 

68    4  10 

3139 

69  31  32 

3199 

70  59    7 

3118 

Aldebaran 

W. 

34  54    5 

3017 

36  23  57 

3008 

37  54    0 

9999 

39  24  14 

9990 

Sun 

E, 

37  28  15 

3365 

36    5  41 

3379 

34  43    0 

3373 

33  20  13 

3367 

13 

a  Arietis 

W. 

78  20  n 

3067 

79  49    1 

3056 

81  18    4 

3047 

82  47  19 

3037  . 

, 

Aldcbaraa 

W. 

46  58  13 

9944 

48  29  36 

9935 

50    1  11 

9995 

51  32  58 

9916  I 

Sun 

E. 

26  24  46 

3344 

25    1  25 

3349 

2338    2 

3340 

22  14  37 

3340  i 

18 

Sun 

W. 

33    4  15 

9909 

34  36    6 

9911 

36    8  11 

9900 

37  40  30 

9889 

Mars 

E. 

36    5  52 

9816 

34  31  45 

9811 

32  57  32 

9808 

31  23  14 

3805 

Antares 

E. 

70  17  12 

9590 

68  38    3 

9583 

66  58  44 

9574 

65  19  14 

9567 

Saturn 

E. 

95  14  42 

9550 

93  34  38 

9549 

91  54  23 

9533 

90  13  56 

9535 

19 

Sun 

W. 

45  25  25 

9840 

4659    1 

9831 

48  32  49 

9891 

50    6  49 

9819 

Mars 

E. 

23  31  23 

9819 

21  57  11 

9891 

20  23  10 

9631 

18  49  22 

9843  1 

Antares 

E. 

56  59  23 

9535 

55  18  58 

9599 

53  38  25 

9593 

51  57  44 

9517 

Saturn 

E. 

81  49    0 

9487 

80    728 

9480 

78  25  46 

9479 

76  43  53 

9465 

oc  Aquilee 

E. 

103  16  56 

3945 

101  51  40 

3998 

100  26    4 

3913 

99    0  10 

3198 

20 

Sun 

W. 

57  59  39 

51770 

59  34  46 

9763 

61  10    3 

9754 

62  45  31 

9746 

Antares 

E. 

43  32  30 

9495 

41  51  10 

9499 

40    9  45 

9489 

38  28  17 

9488 

Saturn 

E. 

68  11  55 

9499 

66  29    1 

94S9 

64  45  57 

9415 

63    2  43 

9408  j 

a  Aquils 

E. 

91  46  52 

3145 

90  19  37 

3138 

88  52  13 

3131 

87  24  41 

3J96 

21 

Sun 

W. 

70  45  25 

9709 

72  21  53 

9701 

73  58  32 

9694 

75  35  20 

9687 

Venus 

W. 

32  58  12 

9719 

34  34  27 

9695 

36  U  13 

9675 

37  48  26 

9656  i 

Antares 

E. 

30    0  49 

9496 

28  19  30 

•    9509 

26  38  21 

9513 

24  57  26 

9594  i 

Saturn 

E. 

54  24    7 

9374 

52  39  55 

S368 

50  55  34 

9361 

49  11    3 

9355 

a  Aquil» 

E. 

80    559 

3119 

78  38  13 

3191 

77  10  29 

3195 

75  42  50 

3131 

22 

Sun 

W. 

83  41  42 

9659 

85  19  26 

9646 

86  57  18 

9640 

88  35  19 

9633 

Venus 

W, 

46    022 

9580 

47  39  44 

9507 

49  19  24 

9555 

50  59  21 

9544 

Spica 

W. 

31  25  52 

9437 

33    8  34 

9499 

34  51  38 

940? 

3635    3 

9394 

Saturn 

E. 

40  26  13 

9394 

38  40  48 

9318 

36  55  15 

9319 

35    933 

9307 

a  AquilflB 

E. 

68  26  54 

3183 

€7    025 

3900 

65  34  16 

3919 

64    829 

3941 

23 

Sun 

W. 

96  47  29 

9604 

98  26  18 

9599 

100    5  15 

9593 

101  44  19 

9588  ' 

Venus 

W. 

59  22  46 

9494 

61    '4    7 

9486 

62  45  40 

9478 

64  27  24 

9470 

Spica 
Mars 

W. 

45  16  20 

9349 

47    1  18 

9333 

48  46  29 

9395 

50  31  52 

9318  , 

W. 

30  U  27 

9543 

31  51  40 

9533 

33  32    8 

9599 

35  12  50 

9513 

Saturn 

E. 

26  19    6 

9981 

24  32  38 

9977 

22  46    4 

9979 

20  59  23 

9968 

oc  Aquike 

E. 

57    7    6 

3397 

55  44  46 

3439 

54  23  14 

3488 

53    2  36 

3543 

Fomalhaut 

E. 

85  55  51 

9469 

84  13  54 

9465 

82  31  52 

9469 

80  49  45 

9458 

144 
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GEEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

h 

Star's  Name 

P.  L. 

P.L. 

P.L. 

p.. 

*l 

and 

Noon. 

of 

np>» 

of 

Vib. 

of 

IXh- 

of 

^ 

PoiiUon. 

Diff. 

DifK 

Diff. 

Diff. 

d4 

Sun 

W. 

10J3336 

9S64 

105  347 

9579 

log  43'  11 

S574 

108  21  41 

9571  { 

Veous 

W. 

66    9  19 

9469 

67  51  35 

9455 

69  33  41 

9449 

71  16    6 

9443' 

Spica 
Mm 

W. 

52  17  25 

9311 

54    3    8 

9304 

55  49    1 

9008 

57  35    3 

9999 

W. 

36  53  45 

960$ 

38  34  51 

9487 

40  16    8 

9400 

41  57  35 

9484   1 

Fomalhaut 

E. 

79    733 

9456 

77  35  18 

9455 

75  43    1 

9453 

74    0  42 

9453 

a  Pegasi 

E. 

96  36  14 

9678 

94  59    4 

• 

9670 

93  21  44 

9664 

91  44  16 

9660 

35 

Sen? 

W. 

116  40  27 

9554 

118  30  35 

9553 

120    0  36 

9550 

121  40  30 

9548 

Venus 

W. 

79  50  16 

9417 

81  33  37 

9419 

83  16  44 

9408 

85    0    6 

9485 

Spica 
Mm 

w. 

66  37  14 

9968 

68  14    0 

9965 

70    0  51 

9909 

71  47  47 

9958 

w. 

50  26  58 

9457 

53    9  12 

9453 

53  51  31 

9450 

55  33  55 

9445 

Antares 

w. 

30  59  54 

9434 

22  42  40 

9404 

34  36    9 

9878 

26  10  14 

2358 

Fomalhaut 

E. 

65  39  13 

9460 

63  47    4 

9465 

62    5    3 

9471 

6023    8 

9477 

aPegast 

£• 

83  35  43 

9648 

81  57  54 

9649 

8030    6 

9659 

78  42  21 

9655 

36 

Sun 

W. 

130    1  15 

9545 

131  41  25 

9546 

133  31  34 

9548 

135    1  40 

9961   i 

Venus 

W. 

93  37  56 

9385 

95  21  38 

9385 

97    5  30 

9385 

98  49    3 

9385  * 

Spica 
Mars 

W. 

80  43  35 

9949 

82  30  39 

0948 

84  17  55 

9948 

86    5  11 

9948  1 

w. 

64    6  58 

9436 

65  49  42 

9434 

67  32  28 

9434 

69  15  14 

9433  , 

Antares 

w. 

34  56  37 

9886 

36  42  40 

9981 

38  28  53 

9B85 

40  15  15 

9961   j 

Fomalhaut 

£• 

51  56  31 

9531 

50  16    1 

9548 

48  35  55 

9566 

46  56  14 

9588 

a  Pegasi 

£. 

70  35    9 

9688 

68  58  13 

9688 

67  21  32 

9713 

65  45    9 

9796  1 

27 

Venus 

w. 

107  37  13 

9405 

109  10  41 

9409 

110  54    3 

9414 

112  37  18 

9418 

Mars 

W. 

77  48  55 

9440 

79  31  33 

9449 

81  11    8 

9445 

82  56  38 

9449 

Antares 

W. 

49    8  16 

9870 

50  54  59 

9971 

52  41  41 

9979 

54  28  22 

9974 

Saturn 

W. 

33  58  15 

9994 

25  46    7 

9997 

27  33  55 

9999 

29  21  40 

9939  1 

a  Pegasi 
o  Anetis 

E. 

57  48  49 

9830 

56  15    0 

9860 

54  41  48 

9881 

53    9  17 

9996; 

£. 

98  59  37 

9358 

97  14  52 

9060 

95  30  20 

S363 

93  45  52 

9365  1 

1 

38 

Mars 

W. 

91  37  43 

9473 

93    934 

9480 

94  51  16 

9486 

96  32  49 

9«8! 

Antares 

W. 

63  30  53 

ane 

65    7    7 

9995 

66  53  14 

9300 

68  39  13 

9386! 

Saturn 

w. 

38  19    1 

9854 

40    6    8 

9960 

41  53    6 

9966 

43  39  55 

9973 

oPe^i 
a  Anetis 

£. 

45  39  30 

3168 

44  12  44 

3836 

43  47  17 

3310 

41  23  17 

3383 

E. 

85    4  47 

9389 

83  20  57 

9396 

81  37  16 

9403 

79  53  46 

9419 

39 

Mars 

W. 

104  57  48 

9598 

106  38  11 

9545 

108  18  21 

9556 

109  58  16 

9567 

Antares 

w. 

77  36  44 

9944 

79  11  39 

9853 

80  56  32 

9969 

82  40  52 

9371  1 

Satuni 

w. 

53  31  31 

9813 

54  17    1 

9899 

56    228 

9331 

57  47  48 

9349 

a  AquilsB 
a  Arietis 

w. 

41  38  51 

.  4481 

42  44  11 

4973 

43  51  29 

4168 

45    035 

4856 

E. 

71  19  33 

9464 

69  37  29 

9476 

67  55  42 

9488 

66  14  13 

9504 

30 

Antares 

w. 

91  19  40 

9486 

93    337 

9436 

94  45  17 

9450 

96  37  40 

9463 

Saturn 

w. 

6630    3 

9987 

68  13  42 

9488 

69  57    5 

9491 

71  40  10 

9433 

a  A<^uil» 
a  Anetis 

w. 

51    7  38 

3984 

52  34  11 

3856 

53  41  45 

9614 

55    0    4 

3577 

E. 

57  53    8 

9587 

56  12  55 

9607 

54  34    9 

9697 

52  55  51 

9649 

Aldebarau 

E. 

87  51  53 

9409 

86    8  31 

9489 

84  25  27 

9433 

82  42  40 

9446 

31 

Saturn 

W. 

80  10  59 

9500 

81  52  12 

9515 

8333    5 

9598 

85  13  39 

9543 

a  AquiloB 

w. 

61  40    7 

9456 

63    1  20 

9141 

64  22  50 

9431 

65  44  32 

3429 

a  Arietis 

£. 

44  53  30 

9781 

43  17  27 

9819 

41  43  15 

9846 

40    9  47 

9883 

Aldebanin 

E. 

74  13  19 

9514 

73  33  25 

9S97 

70  51  50 

9541 

69  11  34 

9556 

Jupiter 

E. 

118    4  10 

9566 

116  24  29 

9581 

114  45    8 

9585 

113    6    6 

9610 

XVIIl. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1  . 

star*!  Nftine 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

•§ 

and 

Midnight 

of 

XVb. 

of 

XVIIIh. 

of 

XXDi. 

of 

24 

PodUon. 

Dlff. 

Diif. 

Dur. 

Dift 

.Suir 

W, 

110    1  16 

9S67 

Ill  40  56 

1803 

113  20  42 

9560 

115    0  32 

9556 

Venus 

W. 

72  58  40 

9437 

74  41  22 

9431 

76  24  13 

»136 

78    7  11 

9491 

Spica 
Mars 

w. 

59  21  14 

3887 

61    7  33 

SCSI 

62  54    0 

srn 

64  40  34 

2179 

w. 

43  39  11 

9477 

45  20  56 

9479 

47    2  49 

9406 

48  44  50 

9461 

Fomalhaut 

E. 

72  18  22 

9V& 

70  36    1 

9463 

68  53  42 

9455 

67  11  26 

9458 

a  Pegasi 

E. 

90    642 

90S5 

8829    2 

9653 

86  51  19 

9650 

85  13  32 

9649 

25 

Sim 

W. 

123  20  37 

9547 

125    0  45 

9546 

126  40  54 

9645 

128  21    5 

9545 

VeoQS 

W. 

86  43  33 

9409 

8827    5 

9400 

90  10  40 

9398 

91  54  17 

3397 

Spioa 
l^rs 

W. 

73  34  48 

S95e 

75  21  53 

9953 

77    9    2 

9951 

78  56  13 

S351 

w. 

57  16  25 

9443 

58  58  59 

9441 

60  41  36 

9438 

62  24  16 

9437 

Antares 

w. 

27  54  49 

9341 

29  39  49 

9398 

31  25    8 

9315 

33  10  45 

9306 

Fomalhaut 

E 

58  41  22 

9485 

56  59  48 

9404 

55  18  26 

9505 

53  37  20 

9517 

a  Pegam 

E. 

77    4  40 

9858 

75  27    4 

9665 

73  49  37 

9670 

72  12  17 

9679 

26 

Suit 

W. 

136  41  43 

9553 

138  21  43 

9566 

140    1  38 

9561 

141  41  27 

9664 

Venus 

w. 

100  32  44 

9395 

102  16  26 

9397 

104    0    5 

9399 

105  43  41 

9409 

Spica 
Mars 

w. 

87  52  27 

9949 

89  39  42 

9949 

91  26  56 

9949 

93  14    7 

9953 

w. 

70  58    1 

94^4 

72  40  47 

9435 

74  23  32 

9436 

76    6  15 

9438 

Antares 

w. 

42    1  43 

9977 

43  48  17 

9974 

45  34  54 

9979 

47  21  34 

9971 

Fomalhaut 

E. 

45  17    3 

9619 

43  38  25 

9640 

42    0  25 

9679 

40  23    8 

9700 

a  Pegasi 

E. 

64    9    4 

9743 

62  33  21 

9761 

6058    2 

9789 

59  23  10 

9806 

27 

Venus 

W. 

114  20  27 

9494 

116    3  28 

9431 

117  46  19 

9438 

119  28  59 

9445 

Mars 

W. 

84  39    3 

9453 

86  21  23 

9457 

88    337 

9469 

89  45  44 

9467 

Antares 

W. 

56  15    0 

9376 

58    1  35 

9978 

59  48    7 

9989 

61  34  33 

9386 

Saturn 

W. 

31    9  20 

9915 

32  50  55 

9939 

34  44  24 

9944 

36  31  46 

9^19 

a  Pe^i 
a  Anetis 

E. 

51  37  31 

9965 

50    6  34 

3008 

48  36  31 

3050 

47    7  28 

3110 

E. 

92    1  27 

9368 

90  17    7 

9373 

88  32  53 

937S 

86  48  46 

9383 

28 

Mars 

W. 

98  14  12 

9501 

99  55  24 

9510 

101  36  24 

9518 

103  17  12 

9587 

Antares 

W. 

70  25    4 

9313 

72  10  45 

9390 

73  56  16 

3397 

75  41  36 

9335 

Saturn 

W. 

45  26  34 

9980 

47  13    3 

9987 

48  59  21 

9996 

50  45  27 

9304 

aPe^i 
a  Anetis 

E. 

40    053 

3488 

38  40  15 

3503 

37  21  33 

3719 

36    4  59 

3849 

E. 

78  10  28 

9491 

76  2r  23 

9430 

74  44  31 

9441 

73    1  54 

9459 

29 

Mars 

W. 

111  37  56 

9578 

113  17  21 

9500 

114  56  30 

9609 

116  35  22 

9614 

Antares 

W. 

84  25    8 

9389 

86    9    9 

9399 

87  52  55 

9403 

89  36  26 

9415 

Saturn 

W. 

59  32  41 

.   9359 

61  17  25 

9309 

63    1  54 

3373 

64  46    7 

3385 

a  Aq^uils 
a  Anetis 

W. 

46  11  19 

3967 

47  23  31 

3800 

4837    1 

3890 

49  51  42 

3758 

£. 

64  33    4 

9519 

62  52  16 

9534 

61  11  50 

9551 

59  31  47 

9568 

30 

Antares 

W. 

98    945 

9477 

99  51  31 

9490 

101  32  58 

9503 

103  14    7 

9516 

Saturn 

W. 

73  22  57 

9447 

75    5  25 

9460 

76  47  35 

9479 

78  29  27 

9487 

a  Af^uiliB 
a  Anetis 

W. 

56  19    3 

3545 

57  38  37 

3517 

58  58  42 

3494 

60  19  13 

3473 

E. 

51  18    3 

9679 

49  40  46 

9696 

48    4    1 

9793 

46  27  52 

9751 

AMebaran 

E 

81    0  11 

9459 

79  18    0 

9479 

77  36    7 

»I85 

75  54  33 

9490 

31 

Saturn 

W. 

86  53  53 

9558 

88  33  46 

9579 

90  13  20 

9586 

91  52  34 

9601 

a  Ac^uiliB 
a  Anetis 

W. 

e7    624 

3415 

68  28  24 

3410 

69  50  29 

3407 

71  12  38 

3405 

E. 

3837    7 

9933 

37    5  17 

9966 

35  34  22 

3014 

34    4  26 

3068 

Aldebaran 

E 

67  31  38 

9571 

65  52    3 

9585 

64  12  48 

9601 

62  33  54 

9615 

Jupiter 

E 

HI  27  24 

9694 

109  49    2 

9638 

108  10  59 

9653 

106  33  16 

9668 

19 


I44S 


SEPTEnilBER,  1871. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Slderaal 
Time 

t 

1 
"S 

1 

1 

1 

of  lb.     EquMioaor 
Semi-         lioM, 
liamstei        ta  b* 
puniDg     nttrmeud 

tlw             from 
Msrid-       An^rtnt 

Ian.            Time. 

1 

Diff.for! 
Ihonr. 

Appturtut 
Right  AHcensioiL 

Dlff.  for 
Ihonr. 

Apparent 
DecUnatioD. 

Dlff.  foi 
1  boor. 

Semi, 
diameter. 

Frid. 

Sat. 

Sun. 

1 

2 
3 

h      m       « 

10  40  47.74 
10  44  25.32 
10  48    2.62 

8 

9.071 
9.060 
9.049 

N.8  21  42!2J-54"38    15  53!7.1 
7  59  53.2  54.71    15  53.94 
7  37  56.5;  55.03    15  54.17 

64*43 
64.38 
64.34 

m       • 

0    2.21 
0  21.12 
0  40.31 

0.783  1 

0.794 

0.805 

1 

Mon. 
Tues. 
Wed. 

4 
5 
6 

10  51  39.66 
10  55  16.48 
10  58  53.10 

9.039 
9.030 
9.028 

7  15  52.2 
6  53  40.7 
6  31  22.4 

55.33 
55.62 
55.90 

!  15  54.40 
15  54.64 
15  54.87 

64.80 
64.27 
64.23 

0  59.77 

1  19.45 
1  39.34 

0.815  , 
0.824 

0.«33. 

1 

Thur. 

Frid. 

Sat 

7 
8 
9 

11     2  29.51 
11     6    5.74 
11     9  41.81 

9.013 
9.006 
9.000 

6    8  57.5 
5  46  26.5 
5  23  49.5 

66.17 
56.42 
56.66 

15  55.11 
15  55.35 
15  55.59 

64.20 
64.16 
64.14 

1  59.42 

2  19.69 
2  40.13 

0.841  1 
0.848, 
0.854 

Sun. 
Mon. 
Tues. 

10 
11 

12 

11  13  17.74 
11  16  53.55 
11  20  29.25 

8.995 
8.990 
8.986 

5     1     6.9 
4  38  19.2 
4  15  26.5 

56.89    15  55.84 
57.09    15  56.09 
57.28    15  56.34 

64.12 
64.10 
64.08 

3    0.69 
3  21.37 
3  42.16 

0.859 

0.864) 

0.868 

Ill 

13 
14 
15 

11  24    4.86 
11  27  40.38 
11  31  15.85 

8.982 
8.978 
8.976 

3  52  29.2 
3  29  27.7 
3    6  22.4 

57.46 
57.63 
57.79 

15  56.59 
15  56.84 
15  57.10 

64.07 
64.06 
64.05 

4    3.05 
4  24.02 
4  45.05 

0.872 
0.876 

0.878. 

1 

Sat  • 
Mon. 

16 
17 
18 

11  34  51.27 
11  38  26.66 
11  42    2.04 

8.975 
8.974 
8.974 

2  43  13.5 
2  20     1.6 
1  56  46.8 

57.93 
58.05 
58.16 

15  57.36 
15  57.63 
15  57.90 

64.05 
64.06 
64.05 

5    6.12 
5  27.23 
5  48.34 

0.879 
0.880 
0.880 

Tues. 
Wed. 
Thur. 

19 
20 
21 

11  45  37.43 
11  49  12.84 
11  52  48.30 

8.975 
8.977 
8.979 

1  33  29.4 
1  10  10.2 
0  46  49.3 

58.25 
58.33 
58.40 

15  58.17 
15  58.44 
15  58.71 

64.06 
64.07 
64.08 

6    9.44 
6  30.52 
6  51.56 

0.87D 
0.877  , 
0^5 

Frid. 

Sat. 

Sun. 

22 
23 
24 

11  56  23.82 

11  59  59.43 

12  3  35.14 

8.982 
8.986 
8.991 

0  23  27.0 
N.O    0    3.7 
S.  0  23  20.3 

58.45 
58.49 
58.51 

15  58.98 
15  59.26 
15  59.54 

64.09 
64.11 
64.13 

7  12.54 
7  33.44 
7  54.23 

0.872  1 

0.868 

0.863 

Mon. 
Tuea. 
Wed. 

25 

26 
27 

12    7  10.97 
12  10  46.96 
12  14  23.12 

8.997 
9.003 
9.011 

0  46  44.6 

1  10    9.0 
1  33  33.1 

58.51 
58.51 
58.49 

15  59.82 

16  0.09 
16    0.37 

64.15 
64.17 
64.20 

8  14.88 
8  35.39 
8  55.72 

0.857 
0.851 
0.843 

Thur. 

Frid. 

Sat. 

28 
29 
30 

12  17  59.48 
12  21  36.06 
12  25  12.89 

9.020 
9.030 
9.040 

1  56  56.5 

2  20  18.8 
2  43  39.8 

58.46 
58.41 
58.35 

16    0.64 
16    0.92 
16     1.19 

64.23 
64.27 
64.31 

9  15.87 
9  35.79 
9  55.46 

0.834 
0.824 
0.814 

&n. 

31 

12  28  49.99 

9.051 

S.3    6  59.1 

-58.27 

16     1.47 

64.35 

10  14.86 

0.803 

M01 

ri.— llMnTbn««rUi«8 

1 

t 

«r  paMlog  may  be  found  by  trabtracUofr  Oti.  18  from  tho  Sidereal  Tima.            \ 

II. 
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AT  GUBENWICH  MEAN  NOON. 

TUB  SUN'S 

t 

9 

i 

EquAtionof 

Sidereal 

s 

Time, 

Time, 

5 

^ 

9 

tobe 
mddedto 

or 
Right  Aiceatflon 

b 

i 

Anmrnt 

Plftfor 

Jpparemt 

DIir.for 

Memn 

Dlir.  for 

of 

Q 

& 

Rlgbt  AmiMlOD. 

Ihoor. 

D«clinaUoQ. 

Ihour. 

Time. 

Ihoor. 

MiMn  SiAi. 

h     m       ■ 

• 

N.  i  21  42.2 

// 

m       M 

> 

li       m        tf 

FriA 

1 

10  40  47.7& 

9.073 

-54.39 

0    2.21 

0.783 

10  40  49.96 

Sat 

2 

10  44  25.86 

9.062 

7  59  52.9 

54.72 

0  21.13 

0.794 

10  44  46.51 

Sm. 

3 

10  48    2,73 

9.051 

7  37  55.8 

55.04 

0  40.33 

0.805 

10  48  43.06 

Mon. 

4 

10  51  39.82 

9.041 

7  15  51.2 

55.34 

0  59.79 

0.815 

10  52  39.61 

Tues. 

5 

10  55  16.69 

9.032 

6  53  39.4 

55.03 

1  19.47 

0.824 

10  56  36.16 

Wed. 

6 

10  58  53.36 

9.024 

6  31  20.8 

55.91 

1  39.36 

0.833 

11     0  32.72 

Thur. 

7 

11    3  29.82 

9.015 

6    8  55.6 

56.18 

1  59.45 

0.841 

11     4  29.27 

Frid. 

8 

11     9    6.10 

9.008 

5  46  24.2 

56.43 

2  19.72 

0.848 

11     8  25.82 

Sat 

9 

11    e  42.22 

9.002 

5  23  46.9 

56.67 

2  40.16 

0.854 

11  12  22.38 

Sm. 

10 

11  13  18.20 

8.997 

5     1     4.0 

56.90 

3    0.73 

0.859 

11  16  18.93 

Mod. 

11 

11  16  54.06 

8.992 

4  38  15.9 

57.11 

3  21.42 

0.864 

11  20  15.48 

Tuea. 

12 

11  20  29.81 

8.988 

4  15  22.9 

57.30 

3  42.23 

0.868 

11  24  12.04 

Wed. 

13 

11  24    5.47 

8.964 

3  52  25.3 

57.48 

4    3.12 

0.872 

11  28    8.59 

Thur. 

14 

11  27  41.05 

8.980 

3  29  23.4 

57.65 

4  24.09 

0.876 

11  32    5.14 

Fnd. 

15 

11  31  16.57 

8.978 

3    6  17.7 

57.81 

4  45.12 

0.878 

11  36     1.69 

Sat 

16 

11  34  52.05 

8.977 

2  43    8.5 

57.95 

5    6.20 

0.879 

11  39  58.25 

Sun. 

17 

11  38  27.49 

8.976 

2  19  56.2 

58.07 

5  27.31 

0.880 

11  43  54,80 

Mon. 

18 

11  42    2,92 

8.976 

1  56  41.0 

58.18 

5  48.43 

0.860 

11  47  51.35 

Tues, 

19 

11  45  38.37 

8.977 

1  33  23.4 

58.27 

6    9.54 

0.879 

11  51  47.91 

Wed. 

20 

11  49  13.83 

8.979 

1  10    3.8 

58.35 

6  30.63 

0.877 

11  55  44.46 

Thur, 

81 

11  52  49.34 

8.981 

0  46  42.5 

58.42 

6  51.67 

0.875 

11  59  41.01 

Fiid. 

22 

11  56  24.91 

8.984 

N.  0  23  19.9 

58.47 

7  12.65 

0.872 

12    8  37.56 

Sat. 

23 

12    0    0.57 

8.988 

S.   0    0    3.8 

58.51 

7  33.55 

0.868 

12    7  34.12 

Su». 

?4 

12    3  36.33 

8.993 

0  23  28.1 

58.53 

7  54.34 

0.863 

12  11  30.67 

Mod. 

25 

12    7  12.22 

8.999 

0  46  52.7 

58.53 

8  15.00 

0.851 

12  15  27.22 

Tues. 

26 

12  10  48.27 

9.005 

1  10  17.5 

58.53 

8  35.51 

0.851 

12  19  23.78 

Wed. 

27 

12  14  24.48 

9.013 

1  33  41.9 

58.50 

8  55.85 

0.843 

12  23  20.33 

Thur. 

28 

12  18    0.88 

9.022 

1  57    5.6 

58.47 

9  16.00 

0.834 

12  27  16.88 

Frid. 

29 

12  21  37.52 

9.032 

2  20  28.2 

58.42 

9  35.92 

0.824 

12  31  13.44 

Sat 

30 

12  25  14.40 

9.042 

2  43  49.5 

58.36 

9  55.59 

0.814 

12  35    9.99 

Sun. 

31 

12  28  51.55 

9.053 

S.   3    7    9.2 

-58.28 

10  14.99 

0.803 

12  3?    6.54 

HOTB.- 

nNoonnu 

1^  be  Miamed  tbo  m 

meaitlu 

kt  for  Apparent  Noon. 

Dltr.  for  1  hoar 
+9».8565 
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1                                                           == 

AT  GREENWICH  MEAN  NOON. 

1 

i 

1 

2 

s 

I 

1 

1 

1 

rHE  SUN'S 

- 

Logarilbm 

oftb. 

BadliuTwtor 

of  the 

Earth. 

Dlff.  for 
1  boor. 

MeMTiM 
of 

True  LONGITUDE. 

Dlff.  for 
1  hour. 

LATITUDE. 

X 

A' 

244 
245 
246 

158  34  36.5 

159  32  42.9 

160  30  51.2 

34  19.3 
32  25.6 
30  33.8 

145.23 
145.30 
145.30 

-0.47 
0.44 
0.38 

0.0037575 
.0036534 
.0085487 

-43.2 
43.4 
43.7 

13  16  59.12 
13  18    3.21 
13    9    7.30 

4 
5 
6 

247 
248 
249 

161  29     1.4 

162  27  13.5 

163  25  27.6 

28  43.9 
26  55.9 
25    9.9 

145.47 
145.55 
145.63 

0.30 

0.20 

-0.08 

.0034433 
.0033373 
.0032304 

44.0 
44.3 
44.7 

13    5  11.39 
13     1  15.49 
12  57  19.58 

7 
8 
9 

250 
251 
252 

164  23  43.7 

165  22     1.9 

166  20  22.3 

23  25.9 
21  44.0 
20    4.3 

145.71 
145.60 
145.89 

+0.05 
0.19 
0.32 

.0031225 
.0030136 
.0029036 

45.1 
45.6 
46.1 

12  53  23.67 
12  49  27.76 
12  45  31.86 

10 
11 
12 

253 
254 
255 

167  18  44.8 

168  17    9.3 

169  15  35.8 

18  26.7 
16  51.1 
15  17.5 

145.98 
146.06 
146.15 

0.45 
0.56 
0.64 

.0027924 
.0026800 
.0025663 

46.6 
47.1 
47.6 

12  41  35.95 
12  37  40.04 
12  33  44.13 

13 
14 
15 

256 
257 
258 

170  14    4.3 

171  12  34.8 

172  11     7.1 

13  45.9 
12  16.3 
10  48.5 

146.23 
146.31 
146.39 

0.69 
0.71 
0.71 

.0024512 
.0023347 
.0022169 

48.2 
48.8 
49.3 

12  29  48J2Q 
12  25  52.33 
12  21  56.42 

16 

17 
18 

259 
260 
261 

173  9  41.3 

174  8  17.3 

175  6  56.1 

9  22.6 
7  58.5 
6  36.2 

146.47 
146.54 
146.61 

0.67 
0.60 
0.51 

.0020978 
.0019774 
.0018559 

49.8 
50.4 
50.8 

12  18    0.61 
12  14    4.61 
12  10    8.70 

19 
20 
21 

262 
263 
264 

176  6  34.6 

177  4  16.8 

178  2  58.7 

5  15.6 
3  56.7 
2  39.5 

146.67 
146.74 
146.81 

0.41 
0.29 
0.17 

.0017334 
.0016100 
.0014858 

51.2 
51.5 
61.8 

12    6  12.79 
12    2  16.88 
11  58  20.98 

22 
23 
24 

265 
266 
267 

179  1  43iJ 

180  0  29.4 
180  59  17.4 

1  23.9 

0  10.0 

58  57.9 

146.89 
146.96 
147.04 

+0.04 

-0.10 

0.20 

.0013611 
.0012360 
.0011107 

62.2 
62.2 
58.3 

11  54  25.07 
11  50  29.16 
11  46  3a25 

25 
26 
27 

268 
269 
270 

181  58    7.1 

182  56  58.6 

183  55  52.0 

57  47.5 
56  39.0 
55  32.3 

147.11 
147.19 
147.27 

0.29 
0.36 
0.40 

.0009853 
.0008600 
.0007349 

52.3 
52.2 
52.1 

11  42  37.85 
11  38  41.44 
11  34  45.53 

28 
29 
30 

271 
272 
273 

184  54  47.3 

185  53  44.5 

186  52  43.7 

54  27.5 
53  24.6 
52  23.7 

147.35 
147.43 
147.52 

0.41 
0.39 
0.34 

.0006100 
.0004854 
.0003612 

52.0 
51.8 
51.7 

11  80  49.62 
11  26  5a72 
11  22  57.81 

31 

274 

187  51  45.1 

51  25.0 

147.61 

-0.26 

0.0002374 

-61.5 

11  19     1.90 

Hon:  X 

Meqaiaoxofi 

lMd«t«,A' 

totbcwMw 

loinoxof  JaniiAi 

TOd. 

DUt  for  1  boar 
-.9".8296 
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GREENWICH  MEAN  TIME. 

A 
° 

THE  MOON'S 

1 
1 

8BM1UIAMBTBR. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AOB. 

Noon. 

Midnight 

Noon. 

Dlff.  for 
I  hour. 

Midnlglit. 

Dlfttor 
I  boar. 

Diftfor 
I  how. 

Noon. 

1 
2 
3 

15  3a2 
15  2L4 
15  10.6 

15  27/2 
15  15.9 
15    5.8 

56  58.2 
56  15.1 
55  35.5 

-l!82 
1.74 
1.54 

56  36.4 
55  54.7 
55  17.8 

-l'.80 
1.66 
1.40 

h      m 

14  18.0 

15  2.3 
15  46.2 

m 

1.86 
1.83 
1.84 

16.2 
17.2 
18.2 

4 
5 
6 

15     1.5 
14  54.6 
14  50.3 

14  57.8 
14  52.1 
14  49.2 

55     1.9 
54  36.6 
54  20.8 

1.24 
0.86 
0.45 

54  48.1 
54  27.4 
54  16.7 

1.06 

0.66 

-0.23 

16  30.7 

17  16.3 

18  3.4 

1.87 
1.93 
2.00 

19.2 
20.2 
21.2 

7 
8 
9 

14  48.8 
14  50.1 
14  54.1 

14  49,1 
14  51.8 
14  57.0 

54  15.3 
54  20.1 
54  34.6 

-0.01 

•M).41 

0.80 

54  16.4 
54  26JI 
54  45.3 

40.20 
0.61 
0.97 

18  52.0 

19  41.9 

20  32.4 

2.06 
2.10 
2.11 

22.2 
23.2 
24.2 

10 
11 
12 

15    0.4 
15    8.7 
15  18.3 

15    4.3 
15  13.4 
15  23.3 

54  57.9 

55  28.2 

56  3.4 

1.13 
1.38 
1.53 

55  12.3 

55  45.4 

56  22.1 

1.27 
1.47 
1.57 

21  22.8 

22  12.6 

23  1.4 

2.09 
2.05 
2.01 

25.2 
26.2 
27.2 

13 
14 
15 

15  28.5 
15  38.6 
15  48.0 

15  33.6 
15  43.5 
15  52.3 

56  41.0 

57  18.3 
57  52.8 

1.58 
1.51 
1.35 

56  59.8 

57  36.0 

58  8.3 

1.56 
1.44 
1.24 

23  49.3 

6 
0  36.8 

1.98 
1.98 

28.2 

29.2 

0.7 

16 
17 

18 

15  56.1 

16  2.5 
16    7.1 

15  59.6 

16  5.0 

16    8.7 

58  22.5 

58  46.0 

59  2.8 

1.11 
0.84 
0.56 

58  35.1 

58  55.2 

59  8.7 

0.98 
0.70 
0.42 

1  24.6 

2  13.4 

3  4.3 

2.01 

2.08 
2.18 

1.7 
2.7 
3.7 

19 
20 
21 

16    9.9 
16  11.0 
16  10.8 

16  10.7 
16  11.1 
16  10.1 

59  13.0 
59  17.2 
59  16.2 

0.30 
+0.06 
-0.14 

59  15.8 
59  17.3 
59  13.8 

+0.17 

-0.04 

0.24 

3  57.9 

4  54.4 

5  53.5 

2.30 
2.42 

2.50 

4.7 
5.7 
6.7 

22 
23 
24 

16    9.2 
16    6.4 
16    2.3 

16    7.9 
16    4.5 
15  59.8 

59  10.4 
59    0.1 
58  45.2 

0.34 
0.52 
0.78 

59    5.8 
58  53.2 
58  36.0 

0.43 
0.62 
0.82 

6  53.8 

7  53.7 

8  51.2 

2.51 
2.45 
2.33 

7.7 
8.7 
9.7 

25 
26 
27 

15  57.0 
15  50.3 
15  42.4 

15  53.8 
15  46.5 
15  38.2 

58  25.5 
58     1.1 
57  32.2 

0.02 
1.11 
1.28 

58  13.9 
57  47.2 
57  16.4 

1.02 

,1.20 

1.35 

9  45.5 

10  36.4 

11  24.4 

2.19 
2.05 
1.95 

10.7 
11.7 
12.7 

28 
29 
30 

15  33.7 
15  24.3 
15  15.0 

15  29.0 
15  19.6 
15  10.5 

56  59.9 
56  25.6 
55  51.2 

1.40 
1.45 
1.40 

56  42.9 
56    8.3 
55  34.7 

1.43 
1.44 
1.35 

12  10.2 

12  548 

13  39.0 

1.88 
1.84 
1.84 

13  7 
14.7 
15.7 

31 

15    6.2 

15    2.2 

55  19.0 

-1.26 

55    4.4 

-1.16 

14  23.6 

137 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right  Ascenilon. 

Dlff. 
for  1  m. 

Declination. 

Diir. 

forlro. 

Hoar. 

Riglit  Aneenaion. 

Dwr. 

forlm. 

DeeUnatSoa. 

FRIDAY  1. 

SUNDAY  3. 

h    m      ■ 

1 

0      0       It 

u 

li    m      « 

■ 

N.  1  26    4i) 

t* 

0 

0  32  48.77 

9.0039 

S.   1  52  47.7 

13.408 

0 

2    6  53.63 

1.9399 

19.060 

1 

0  34  48.88 

9U)004 

1  39  23.4 

13.401 

1 

2    8  50.02 

1.9399 

8  38    6.5 

19UMtt  , 

2 

0  36  48.82 

1.9978 

1  25  59.6 

13.399 

2 

2  10  46.41 

1.9400 

8  50    5.2 

11.953 

3 

0  38  48.61 

IMSSi 

1  12  36.3 

13.383 

3 

2  12  42.82 

1.9409 

9    2    0.9 

11.903  1 

4 

0  40  48.24 

1.9996 

0  59  13.6 

13.373 

4 

2  14  39.25 

1.9405 

9  13  53.6 

11.853 

5 

0  42  47.72 

1.9901 

0  45  51.5 

13.363 

5 

2  16  35.68 

1UM08 

925  43.3 

11.803 

6 

0  44  47.05 

1.9875 

0  32  30.0 

13.351 

6 

2  18  32.14 

1.9419 

9  37  30.0 

11.759  ^ 

7 

0  46  46.23 

1.9651 

0  19    9.3 

13.338 

7 

2  20  28.62 

1.9416 

9  49  lao 

11.700  1 

8 

0  48  45.27 

1.9830 

S.  0    5  49.4 

13.394 

8 

2  22  25.12 

1JM90 

10    0  54.0 

11.647  ' 

9 

0  50  44.18 

1.9606 

N.  0    7  29.6 

13.309 

9 

2  24  21.65 

1JM95 

10  12  31.2 
10  24    5.2 

11.503 

10 

0  52  42.95 

1.9784 

0  20  47.7 

13.994 

10 

2  26  18.22 

1.9430 

11.539 

11 

0  54  41.59 

1.9763 

0  34    4.9 

13.978 

11 

2  28  14.81 

1.9436 

10  35  35.9 

11.484 

13 

0  56  40.11 

1.9743 

0  47  21.1 

13.961 

12 

2  30  11.44 

1.9443 

10  47    3.3 

11.499 

13 

0  58  38.51 

iJBrm 

1    0  3a2 

13J949 

13 

2  32    8.12 

1.9460 

10  58  27.4 

1IJ73  j 

14 

1    0  36.78 

1.9703 

1  13  50.1 

13J221 

14 

2  34    4.84 

1.9457 

11    9  4ai 

11J17  1 

15 

1    2  34.94 

1JX» 

1  27    2.7 

13JW0 

15 

2  36    1.61 

1.9464 

11  21    5.4 

11J959  I 

16 

1    4  33.00 

14W67 

1  40  14.1 

13.179 

16 

2  37  58.41 

1.9473 

11  32  19J2 

11.901 

17 

1    6  30.94 

1.9649 

1  53  24.2 

13.157 

17 

2  39  55.28 

1.9483 

11  43  29.5 

11.149 

18 

1    8  28.78 

1.9631 

2    6  32i) 

13.133 

18 

2  41  52.20 

1.9499 

11  54  36.3 

11.083 

19 

1  10  26.55^ 

1J615 

2  19  40.2 

13.109 

19 

2  43  49.18 

1.9501 

12    5  39.5 

110)83 

20 

1  12  24.16 

1.9600 

2  32  46.0 

13.084 

20 

2  45  46.21 

lJi611 

12  16  39.1 

10.963 

21 

1  14  21.72 

1.9584 

2  45  50.3 

13.058 

21 

2  47  43.31 

1JI583 

12  27  35.1 

10J09 

22 

1  16  19.18 

1.9569 

2  58  53.0 

13.031 

22 

2  49  40.47 

1.9633 

12  38  27.4 
N.12  49  15.9 

10.840  1 

23 

1  18  16.55 

1.9666 

N.  3  11  54.0 

13UN)3 

23 

2  51  37.70 

1.9544 

16.777 

SAT 

^URD^ 

LY  2. 

Mi 

3NDA 

Y4. 

0 

1  20  13.85 

1.9543 

N.  3  24  53.3 

19.974 

0 

2  53  35.00 

1.9566 

N.13    0    0.6 

16,713 

1 

1  22  11.07 

1.953C 

3  37  50.9 

194M6 

1 

2Si5  32.37 

1.9568 

13  10  41.5 

10.650 

2 

1  24    8.21 

ijisn 

350  46.8 

19.917 

2 

2  57  29.82 

1.9580 

13  21  l&JS 

10J>86 

3 

1  26    5i» 

1JI606 

4    3  40.9 

19.886 

3 

2  59  27.31 

1.9594 

13  31  51.8 

10.591 

4 

128    2.28 

1^496 

4  16  33.1 

19.853 

4 

3    I  24.95 

1J608 

13  42  21.1 

10.455 

5 

1  29  59.23 

1.94S5 

4  29  2a3 

19.890 

5 

3    3  22.64 

1.9699 

13  52  46.4 

16.389 

6 

1  31  56.iq 

1.9475 

4  42  11.5 

19.786 

6 

3    5  2a42 

1.9637 

14    3    7.8 

10.390 

7 

1  33  52.93 

1.94)6 
1.9458 

4  54  57.6 

19.751 

7 

3    7  18.28 

1.9651 

14  13  25J2 

10J956 

8 

1  35  49.70 

5    7  41.6 

19.716 

8 

3    9  ]a23 

1JM66 

14  23  38.5 

10.187 

9 

1  37  46.42 

1.9450 

5  20  23.5 

19.681 

9 

3  11  14.27 
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15. 

0 

10  3r2a86 

s.ni6 

N.U  15  24il 

114)00 

0 

b    m     » 

12  11  41iM) 
12  13  46.70 

• 
94)798 

N.  4'*10  24i 

]3.7ai 

1 

10  33  33^1 

9.1J01 

14    4  20.0 

11.110 

1 

94)809 

3  56  36.9 

13.813 

s 

10  35  40.08 

8.1087 

13  53  11.0 

11.180 

2 

12  15  51.52 

94)805 

3  42  47.2 

13.849 

3 

10  37  46.56 

9.1074 

13  41  57.3 

11.967 

3 

12  17  56.36 

94)809 

3  28  55.8 

13.870 

4 

10  39  52.97 

9.1001 

13  30  38i) 

11.345 

4 

12  20    1.23 

94)814 

3  15    2.8 

13.807 

5 

10  41  59.29 

9.1047 

13  19  15.9 

11.4« 

5 

12  22    6.13 

9.0891 

3    1    8.1 

13.894 

6 

10  44    5.54 

9.1005 

13    7  48.3 

11.497 

6 

12  24  11.08 

94)897 

2  47  11.9 

134)49 

7 

10  46  11.71 

9.1095^ 

12  56  16J2 

11.579 

7 

12  26  16.06 

94)833 

2  33  14J3 

134)79 

8 

10  48  17.81 

9.1010' 

12  44  39.6 

114M7 

8 

12  28  21.08 

94)840 

2  19  15.2 

13Je4 

9 

10  50  23.83 

fMvr 

12  32  58.5 

11.791 

9 

12  30  26.14 

94)848 

2    5  14.9 

144)16 

10 

10  52  ^.78 

9.006S 

12  21  13.1 

11.793 

10 

12  32  31.26 

94)856 

1  51  13.3 

14406 

11 

10  54  35.65 

9.0073 

12    9  23.4 

11.864 

11 

12  34  36.43 

94)806 

1  37  ia6 

14.054 

Id 

10  56  41.46 

9.0063 
9.0869 

11  57  29.4 

11.935 

12 

12  36  41.65 

94)875 

1  23   a8 

144)79 

13 

10  58  47.20 

11  45  31J2 

194)04 

13 

12  38  46.93 

9.0885 

1    9    2.0 

144)88 

14 

11    0  52.88 

9J941 

11  33  28.9 

194)79 

14 

12  40  52.27 

94)897 

0  54  56.3 

14.109 

15 

11    2  58.49 

9J091 

11  21  22.5 

19.140 

15 

12  42  57.69 

94)000 

0  40  49.8 

14.115 

16 

11    5    4.05 

9.0091 

11    9  12.1 

19.906 

16 

12  45    3.17 

941019 

0  26  42.5 

14.198 

17 

11    7    9.54 

9.0010 

10  56  57.8 

19.971 

17 

12  47    8.72 

9.0031 

N.  0  12  34.4 

14.141 

18 

11    9  14.96 

9.0000 
9UMB9I 

10  44  39.6 

19.336 

18 

12  49  14.34 

9.0044 

S.  0    1  34.4 

14.151 

19 

11  11  20.34 

10  32  17.5 

19.401 

19 

12  51  20.04 

9.0958 

0  15  4a7 

H.158 

20 

11  13  25.66 

%J^ 

10  19  51.5 

19.464 

20 

12  63  25.83 

9.0079 

0  29  53.4 

14.164 

21 

11  15  30.93 

%mnh 

10    7  21.8 

19.595 

21 

12  55  31.70 
12  57  37.66 

94)086 

0  44    3.4 

14.160 

23 

11  17  36.15 

9J0606 

9  54  48.5 

19.585 

22 

9.1001 

0  58  13.7 

14.175 

33 

11  19  41.31 

9J0»7 

N.  9  42  11.6 

19.644 

23 

12  59  4a71 

9.1017 

S.   1  12  24.4 

14.180 

THl 

JRSDA 

T  14. 

SATURDA 

.Y  16. 

0 

11  21  4a43 

9J6S0 

N.  9  29  31.2| 

19.709 

0 

13    149.861 

9.1003 

S.   1  96  a5.3 

I4<I8S 

1 

11  23  51.51 

9<0644 

9  16  47.3 

19.780 

1 

13    3  56.10 

9.1049 

1  40  46.3 

14.189 

2 

11  25  56.56 

9U)637 

9    4    0.0 

19.817 

2 

13    6    2.45 

9.1067 

1  54  57.2 

14.181 

3 

11  28    IM 

%om 

8  51    9.3 

19.879 

3 

13    8    8.90 

9.1066 

2    9    8.0 

14a78 

4 

11  30    6.51 

94)893 

8  38  15.3 

194)97 

4 

13  10  15.48 

9.1105 

2  23  ia6 

14.175 

5 

11  32  11.44 

9U»16 

8  25  18.1 

19.980 

5 

13  12  22.16 

9.1193 

2  37  29.0 

14.171 

6 

11  34  16.33 

9U»13 

8  12  17.7 

134)39 

6 

13  14  28.95 

9.1149 

2  51  39.1 

14.166 

7 

11  36  21.20 

9.0808 

7  59  14.2 

13.083 

7 

13  16  35.86 

9.1163 

3    5  48.9 

14.158 

8 

11  38  26.03 

9UM09 

7  46    7.7 

13.133 

8 

13  18  42.90 

9.1185 

3  19  58.2 

14.150 

9 

11  40  30.84 

90)800 

7  32  58.2 

13.189 

9 

13  20  50.08 

9.1906 

3  34    6.9 

14.130 

10 

11  42  35.63 

94)796 

7  19  45.8 

13.930 

10 

13  22  57.37 

9.1998 

3  48  14.9 

14.198 

11 

11  44  40.39 

94)709 

7    6  30.6 

13.9n 

11 

13  25    4.80 

9.1950 

4    2  22.2 

14.116 

12 

11  46  45.15 

94)791 

6  53  12.6 

13.3a 

12 

13  27  12.37 

9.1973 

4  16  28.8 

14.109 

13 

11  48  49.88 

941788 

6  39  51.9 

13.367 

13 

13  29  20.08 

9.1907 

4  30  34.5 

14.087 

14 

11  50  54.61 

94)788 

6  26  28.5 

13.411 

14 

13  31  27.93 

9.1391 

4  44  39.2 

14.069 

15 

11  52  59.34 

94)787 

6  13    2.6 

13.453 

15 

13  33  35.93 

9.1345 

4  58  42.8 

14.061 

16 

11  55    4.06 

94)785 

5  59  34.2 

13.494 

16 

13  35  44.08 

9.1371 

5  12  45.3 

14.009 

17 

11  57    8.76 

94)784 

5  46    3.3 

13.534 

17 

13  37  52.39 

9.1306 

5  26  46.6 

14.011 

18 

11  59  13.47 

94)786 

5  32  30.1 

13.573 

18 

13  40    0.85 

9.1494 

5  40  46.6 

13.969 

19 

12    1  18.19 

94)787 

5  18  .54.6 

13.611 

19 

13  42    9.47 

9.1451 

5  54  45.3 

13.966 

20 

12    3  22i)] 

94)787 

5    5  16.8 

134M7 

20 

13  44  18.26 

9.1479 

6    8  42.5 

13.040    ; 

21 

12    5  27.63 

94)788 

4  51  36i) 

13.689 

21 

13  46  27.22 

9.1507 

6  22  38.1 

13.913  , 

'22 

12    7  32.37 

94)791 

4  37  54.9 

13.717 

22 

13  48  36.35 

9.1537 

6  36  32.1 

13.886  { 

23 

12    9  37.12 

94)794 

4  24  10.8 

13.751 

23 

13  50  45.66 

9.1566 

6  .50  24.4 

13.8ri7   1 

24 

12  11  41.90 

94)796 

N.  4  10  24.8 

13.783 

24 

13  52  55.14 

9.1505 

S.  7    4  14.9 

13.897   ' 

20 
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1 

GREENWICH  MEAN  TIME 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoeniloD. 

Dlff. 
for  1  m. 

DecUoation. 

Diff. 
for  1  m. 

Hour. 

Right  AMenalon. 

Diir. 

for  1  m. 

DeeUMtioB. 

forlm. 

SUNDAY  17. 

TUESDAY  19. 

0 

h    m      « 
13  52  55.14 

9.1506 

S.  ^    4  14.9 

13.897 

0 

h    m      » 

15  40  55.86 

• 
9.3S50 

S.17    5  ia7 

10.160 

1 

13  55    4.80 

9.1695 

7  18    3.6 

13.795 

1 

15  43  17.30 

9.SS0Y 

17  15  55.3 

10.550 

2 

13  57  14.64 

9.1657 

7  31  50.3 

13.761 

2 

15  45  39.03 

9J646 

17  26  25.8 

10.457 

3 

13  59  24.08 

9.1689 

7  45  34i) 

13.795 

3 

15  48    1.05 

9.3694 

17  36  50.2 

10.354  ' 

4 

14    1  34i)l 

9.1721 

7  59  17.3 

13.668 

4 

15  50  2a35 

9.3741 

17  47    8.3 

10:946 

5 

14    3  45.32 

9.1753 

8  12  57.5 

13.651 

5 

15  52  45.94 

9.3768 

17  57  20.0 

18  7  25.2 

10.141 

6 

14    5  55.94 

9.1787 

8  26  35.4 

13.619 

6 

15  55    8.81 

S.3835 

10.039  1 

7 

14    8    6.76 

9.1890 

8  40   ll.Ol    13.579 

7 

15  57  31.96 

9.3881 

18  17  23.8 

9399  ' 

8 

14  10  17.78 

9.1654 

8  53  44.1 1   13.530 

8 

15  59  55.39 

9.3099 

18  27  15.8 

9.8U    , 

9 

14  12  29.01 

9.1600 

9     7   14.6'    13.486 

9 

16    2  19.11 

9.3977 

18  37    1.1 

9.609  , 

10 

14  14  40.46 

9.1995 

9  20  42.4    13.441 

10 

16   4  4aii 

9.4091 

18  46  39.7 

9.5«! 

11 

14  16  52.11 

9.1960 

9  34    7.5;   13J96 

11 

16    7    7.40 

9.4071 

18  56  11.4 

9.470   ' 

12 

14  19    3i)8 

9.1997 

9  47  29.9|   13J49 

12 

16    9  31.96 

9.4118 

19    5  36.1 

9.353  1 

13 

14  21  16.07 

9.9033 

10     0  49.4;    13.999 

13 

16  11  56.80 

9.4164 

19  14  53.8 

9.S36  ■ 

14 

14  23  28^38 

9.9071 

10   14     5.8     13.947 

14 

16  14  21.92 

9.4910 

19  24    4.4 

9.117  1 

15 

14  25  40.92 

QJiim 

10  27   19.1     13.195 

15 

16  16  47.32 

9.4956 

19  33    7.9 

6.907 

16 

14  27  53.67 

9.9146 

10  40  29J2 

13.149 

16 

16  19  12iW 

9.4300 

19  42    4.1 

8.675 

17 

14  30    6.67 

9.9165 

10  53  36.1 

13.088 

17 

16  21  38i)3 

9.4346 

19  50  52.9 

6.758 

18 

14  32  19.89 

9,9ij93 

11    6  39.7 

13.032 

18 

16  24    5.15 

9.4393 

19  59  34.4 

6.090 

19 

14  34  33.35 

9.9969 

11  19  39.9 

ifum 

19 

16  26  31.64 

9.4438 

20    8    8.4 

6J03  I 

20 

14  36  47.04 

9.9309 

11  32  36.5    19.913 

20 

16  28  58.40 

12.4489 

20  16  ai.8 

6.37V  ' 

21 

14  39    0.98 

9.9343 

11  45  29.5    19.859 

21 

16  31  25.42 

9.4595 

20  24  5a5 

6iK7   I 

22 

14  41  15.16 

9.9384 

11  58  18.8    12.790 

22 

16  33  52.70 

9.4569 

20  33    4.5 
S.20  41    7.8 

6.119  ' 

23 

14  43  29.59 

9.9435 

S.12  11    4.31  ia.7»7 

23 

16  36  20.25 

9.4614 

7J00! 

MO 

>NDA\ 

'  18. 

WED 

NESD 

AY  20. 

I 

0 

14  45  44.26 

9.9467 

S.12  23  46.0]  19.669 

0 

16  38  48.07 

9.4657 

S.20  49    3.31 

7.856 

1 

14  47  59.19 

9J9606 

12  36  23.7 

19.595 

1 

16  41  iai3 

9.4699 

20  56  50.8 

7.795  , 

2 

14  50  14.36 

9.9550 

12  48  57.4 

19.597 

2 

16  43  44.45 

9.4749 

21    4  30.3 

74101 

3 

14  52  29.79 

9.9593 

13    1  26i) 

19.457 

3 

16  46  13.03 

9.4783 

Dl  12    1.7 

7.456 

4 

14  54  45.48 

9.9676 

13  13  52.21   19.386 

4 

16  48  41.84 

9.4894 

21  19  25.0 

7.390 

5 

14  57    1.42 

9.9679 

13  26  13.2i  19.314 

5 

16  51  10.90 

9.4864 

21  26  40.1 

7.183   ! 

6 

14  59  17.63 

9.9793 

13  38  29i)|  19.941 

6 

16  53  40.21 

9.4905 

21  33  47.0 

7JH5  1 

7 

15    1  34.10 

9.9767 

13  50  42.1!  19.165 

7 

16  56    9.75 

9.4944 

21  40  45.5 

6JNB 

8 

15    3  50.84 

9.9811 

14    2  49.71  12.087 

8 

16  58  39.53 

9.4069 

21  47  35,6 

6.765 

9 

15    6    7.83 

9.9H55 

14  14  52.6 

19.008 

9 

17    1    9.53 

9.5090 

21  54  17.3 

6.094 

10 

15    8  25.10 

9.9901 

14  26  50.7 

11.999 

10 

17    3  39.77 

9.5057 

22    0  50.5 

6.489 

11 

15  10  42.64 

9.9946 

14  38  44.1 

11.649 

11 

17    6  10.22 

9.50M 

22    7  15.1 

6J37 

12 

15  13    0.45 

9.9909 

14  50  32.6;   11.767 

12 

17    8  40.90 

9.5130 

22  13  31.0 

6.199 

13 

15  15  18.54 

9J037 

15     2   16.1     11.689 

13 

i    17  11  11.79 

9.5166 

22  19  38.2 

6UM7  I 

14 

15  17  36.90 

9.3083 

15  13  54.4    uj>95 

14 

1     17  13  42.89 

1      9.5900 

22  25  36.7 

5m\ 

15 

15  19  55.54 

9.3130 

1     15  25  27.5    UM9 

15 

;     17  10  14.19 

9.5935 

22  31  26.4 

5.754  1 

16 

15  22  14.46 

9.3175 

15  36  55.4:   ii.49i 

16 

!     17  18  45.71 

9.5968 

'     22  37    7.2 

5.606  ^ 

17 

15  24  33.64 

I     9.3991 

15  48  18.0i  11.331 

17 

17  21  17.41 

i     9.5300 

;     22  42  39.1 

5.4S7 

18 

15  26  53.11 

'     9.3969 

;     15  59  a5.1    i\jaa9 

18 

17  23  49.31 

;     9.5331 

22  48    2.0 

5J07  1 

19 

15  29  12.87 

9.3316 

,     16  10  46.7    11.147 

19 

17  26  2l.:}9 

1     9.5363 

22  53  15.9 

5.156 

20 

15  31  32.91 

<     9.336S 

16  21  52.7,   11.059 

20 

17  28  5i\M 

9.5399 

22  58  20.7 

5J)M 

21 

15  33  53.22 

9.340tJ 

16  32  5a0'   10.957 

21 

17  31  26.0U 

1      9J>421 

'     23    3  16.4 

4.858  , 

22 

15  36  13.82 

,      9.3457 

16  43  47.5;  io.859 

22 

17  33  58.71 

j      9.5450 

;     23    8    2.9 

4.699  1 

23 

15  38  34.7C 

9.3»i 

16  54  3ar   io.7i» 

23 

17  36  31.46 
17  39    4.43 

9.5478 

'     23  12  40.2 

4J»45 

24 

15  40  55.8C 

^     9J5fiC 

S.  17    5  18.7t  10.660 

24 

i     9.5505 

!S.23  17    8.3 

4.391   1 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RIffbt  AMeniion. 

Diir. 

for  1  m. 

Diff. 
for  1  m. 

Hoar. 

Right  Aieeoiaon. 

Diff. 
for  1  m. 

Declination. 

DUt 
forlm. 

THURSDAY  21. 

SATURDAY  23. 

0 

h     xn     M 

17  39    4.43 
17  41  37.53 

■ 

S.23  17    8.3 

n 
4.301 

0 

It     m     ■ 
19  42  27.41 

1 
9.5467 

S.23  42  43.9 

3.331 

1 

0.5598 

23  21  27.1 

4.935 

1 

19  45    0.13 

9.5439 

23  39  19.4 

3.486 

2 

17  44  10.77 

i.5551 

23  25  3a5 

4.078 

2 

19  47  32.67 

9.5409 

23  35  45.6 

3.641 

3 

17  46  44.15 

9.5575 

23  29  36.5 

3.999 

3 

19  50    5.03 

9.5379 

23  32    2.5 

3.795 

4 

17  49  17.68 

9.5596 

23  33  27.1 

3.765 

4 

19  52  37.21 

9.5347 

23  28  10.2 

3.947 

5 

17  51  51.33 

9.5619 

2J)  37    8.3 

3.607 

5 

19  55    9.20 

9Ji315 

23  24    8.8 

4.099 

6 

17  54  25.11 

9JMM0 

23  40  40.0 

3.449 

6 

19  57  40.99 

9.5989 

23  19  58.3 

4.951 

7 

17  56  59.01 

9Ji660 

23  44    2.2 

3.990 

7 

20    0  12.58 

9.5947 

23  15  38.7 

4.409 

8 

17  59  3a02 

9.5678 
9.5694 

23  47  14.8 

3.130 

8 

20    2  43.96 

9Ji913 

23  11  10.1 

4.559 

9 

18    2    7.14 

23  50  17.8 

9.971 

9 

20    5  15.13 

9.5178 

23    6  32.4 

4.709 

10 

18    4  410)4 

9.5709 

23  53  11.3 

9.819 

10 

20    7  46.09 

9.5140 

23     1  45.8 

4.860 

11 

18    7  15.ft5 

9.5795 

23  55  55.2 

9U»9 

11 

20  10  16.81 

9J»101 

22  56  50.4 

4.997 

12 

18    9  50.a5 

9.5740 

23  58  29.5 

9.401 

12 

20  12  47.31 

9.5064 

22  51  46.2 

5.143 

13 

18  12  24.53 

9.5753 

24    0  54.1 

9.398 

13 

20  15  17.58 

9.5095 

22  46  33JJ 

5.980 

14 

18  14  59.08 

9jn«3 

24    3    8.9 

9.165 

14 

20  17  47.61 

9.4964 

22  41  11.5 

5.433 

15 

18  17  33.69 

9.5773 

24    5  13.9 

9.003 

15 

20  20  17.39 

9.4944 

22  35  41.2 

5.577 

16 

18  20    8.36 
18  22  43.09 
18  25  17.87 

9J(783 

24    7    9.2 

1.841 

16 

20  22  46.93 

9.4903 

22  30    2.3 

5.719 

17 

9.5709 

24    8  54.8 

1.678 

17 

20  25  16.22 

9.4860 

22  24  US> 

5.861 

18 

9.5799 

24  10  30.6 

1.515 

18 

20  27  45.25 

9.4816 

22  18  19.0 

0.009 

19 

18  27  52.68 

9.5804 

24  11  56.6 

ijxa 

19 

20  30  14.01 

9.4779 

22  12  14.7 

6.141 

20 

18  30  27.52 

9.5800 

24  13  12.8 

1.180 

20 

20  32  42.51 

9.4798 

22    6    2.1 

6.979 

21 

18  33    2.39 

9.5813 

24  14  19.3 

1.096 

21 

20  35  10.75 

9.4684 

21  59  41.2 

6.416 

22 

18  35  37J28 

9.5816 

24  15  16.0 

0.869 

22 

20  37  38.72 

9.4639 

21  53  12.1 

6/i59 

23 

18  38  12.18 
FI 

9Mn 
tIDAY 

S.24  16    2.8 
22. 

0.607 

23 

20  40    6.41 
SU 

9.4599 

NDA\ 

S.21  46  34.9 
'  24. 

6UW7 

0 

18  40  47.091 

9.5817 

a  24  16  39.7 

0.533 

0 

20  42  33.82 

9.4545 

S.21  39  49.6 

6.891 

1 

18  43  21.99 

9.5816 

24  17    6.8 

0J70 

1 

20  45    0.95 

9.4497 

21  32  56.3 

6.954 

2 

18  45  56.88 

9.5813 

24  17  24.1 

0.908 

2 

20  47  27.79 

9.4450 

21  25  55.1 

7.086 

3 

18  48  31.75 

UJb9» 

Ui  17  31.7 

-0.045 

3 

20  49  54.35 

9.4409 

21  18  46.0 

7.916 

4 

18  51    a59 
18  53  41.40 

9.5804 

24  17  29.5 

40.119 

4 

20  52  20.62 

9.4353 

21  11  29.2 

7.344 

5 

9Ji796 

24  17  17.4 

0.983 

5 

20  54  46.59 

9.4303 

21    4    4.7 

7.479 

6 

18  56  16.17 

9.5791 

24  16  55.5 

0.446 

6 

20  57  12.26 

9.4954 

20  56  32.5 

7.599 

7 

18  58  50.90 

9.5783 

24  16  23.8 

0.609 

7 

20  59  37.64 

9.4904 

20  48  52.8 

7.794 

8 

19    1  25.57 

9.5773 

24  15  42.4 

0.779 

8 

21    2    2.71 

9.4154 

20  41    5.6 

7.849 

9 

19    4    0.18 

9.5763 

24  14  51.2 

0.935 

9 

21    4  27.48 

9.4109 

20  33  10.9 

7.979 

10 

19    6  34.73 

9.5759 

24  13  50.2 

IMTi 

10 

21    6  51.94 

9.4050 

20  25    8.9 

8.093 

11 

19    9    9.20 

9Ji738 
9.5794 

24  12  39.5 

1.960 

11 

21    9  16.09 

9.3999 

20  16  59.7 

8.913 

12 

19  11  43.59 

24  11  19.0 

1.499 

12 

21  11  39.98 

9.3948 

20    8  43.3 

8.333 

13 

19  14  17.89 

9.5708 

24    9  48.8 

1.583 

13 

21  14    3.46 

9J896 

20    0  19.8 

8.451 

14 

19  16  52.09 

9.5699 

24    8    9.0 

1.744 

14 

21  16  26.68 

9.3843 

19  51  49.2 

8J>67 

15 

19  19  26.19 

9.5674 

24    6  19.5 

1.905 

15 

21  18  49.58 

9.3790 

19  43  11.7 

8.689 

16 

19  22    0.18 

9Ji656 

24    4  20.4 

9.065 

16 

21  21  12.16 

9.3738 

19  34  27.3 

8.796 

17 

19  24  34.06 

9.5636 

24    2  11.7 

9.995 

17 

21  23  34.43 

9.3685 

19  25  36.2 

8.908 

18 

19  27    7.81 

9.5615 

23  59  53.4 

9.385 

18 

21  25  56.38 

9.3639 

19  16  38.4 

9.018 

19 

19  29  41.44 

9.5503 

23  57  25.5 

9.544 

19 

21  28  18.01 

9.3578 

19    7  34.0 

9.198 

20 

19  32  14.93 

9.5570 

23  54  48.1 

9.709 

20 

21  30  39.32 

9.3594 

18  58  23.0 

9ii37 

21 

19  34  48.28 

9J&546 

23  52    1.2 

9.860 

21 

21  33    0.30 
21  35  20.96 
21  37  41.30 
21  40    iM 

9.3470 

18  49    ,5.5 

9.345 

,  22 

19  37  21.48 

9.5590 

23  49    4.9 

3.018 

22 

9J417 

18  39  41.6 

9.451 

23 

19  39  54.52 

9.5404 

23  45  59.1 

3.175 

23 

9.3363 

18  30  11.4 

9.554 

^ 

19  42  27.41 

9.5467 

S.23  42  43.9 

3.331 

24 

9.3308 

S.  18  20  35.1 

9.656 
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GREENWICH  MEAN  TIME. 

THE  MOON  S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Riglit  AMsentlon. 

DlflT. 
forlm. 

Diit 
forlm. 

Hoar. 

Right  AMeaikm. 

DIff. 
forlm. 

lbrlm.1 

1 

MONDAY  25. 

WEDNESDAY  27. 

1 

h     m     • 

■ 

O         1         It 

II 

h     m      § 

■ 

o      1       11^       .        II 

0 

21  40    1.32 

9.3308 

S.  18  20  35.1 

9.656 

0 

23  25  97  J» 

94)046 

S.  9    5    6.2 

19.9M 

1 

21  42  21.01 

9.39S5 

18  10  52.7 

9.758 

1 

23  28    2.85 

9.0906 

8^52    7<) 

19.980 

2 

21  44  40.38 

9.3901 

18     1     4.2 

9.850 

2 

23  30    8.16 

9.0666 

8  39    7.5 

134)84 

3 

21  46  59.42 

9J147 

17  51    9.6 

9.969 

3 

23  32  13.24 

94)697 

8  26    5.0 

134fi6 

4 

21  49  18.14 

9.3093 

17  41    9.1 

104)56 

4 

23  34  18.08 

94)789 

8  13    0.5 

134)00 

5 

21  51  36.54 

17  31    2.9 

10.151 

5 

23  36  22.71 

94)769 

7  59  54.2 

13.119 

6 

21  53  54.61 

9.99S6 

17  20  51.0 

10J946 

6 

23  38  27.10 

94)714 

7  46  46.2 

13.146 

7 

21  56  12.37 

17  10  ;«.5 

10.338 

7 

23  40  31.27 

94)678 

7  33  3a5 

13.176 

8 

21  58  29.79 

9.9878 

17    0  10.4 

10.431 

8 

23  42  35.23 

9.0649 

7  20  25.1 

13.909  ; 

9 

22    0  46i)0 

9.9834 

16  49  41.8 

10.599 

9 

23  44  38i« 

94)605 

7    7  12.2 

13JiU7 

10 

22    3    3.68 

9.9770 

16  39    7.8 

io^n 

10 

23  46  42.50 

94)670 

6  53  57.8 

13.958  1 

11 

22    5  20.14 

9.9716 

16  28  28.5 

10.697 

11 

23  48  45.82 

94)636 

6  40  42.0 

13.975 

12 

22    7  36.27 

9J9064 

16  17  44.1 

10.783 

12 

23  50  idJ^ 

94)608 

6  27  24.8 

13J907 

13 

22    9  52.10 

9i»10 

16    6  54.5 

10.868 

13 

23  52  51.85 

94)468 

6  14    6.4 

13.317 

14 

22  12    7.60 

9Ja656 

15  .55  59.9 

10.959 

14 

23  54  54.55 

9.6436 

6    04GJd 

13.336  1 

15 

22  14  22.78 

9.9503 

15  45    0.3 

11.034 

15 

23  56  57.07 

94M06 

5  47  26.1 

13.364 

16 

22  16  37.64 

9.94S9 

15  33  55.8 

11.114 

16 

23  58  59.40 

9.0979 

5  34    4.3 

13J78 

17 

22  18  52.20 

9.9400 

15  22  46.6 

11.199 

17 

0    1    1.54 

94)940 

.5  20  41.5 

13.367 

18 

22  21    6.44 

9.9347 

15  11  32.8 

11.960 

18 

0    3    a49 

94)910 

5    7  17.9 

13.408 

19 

22  23  20.36 

9.9995 

15    0  14.4 

11.345 

19 

0    5    5.26 

94)861 

4  53  53.5 

13.413 

20 

22  25  33i« 

9.9M3 

14  48  51.4 

11.491 

20 

0    7    6.86 

94)958 

4  40128.3 

13.496 

21 

22  27  47.28 

9.9199 

14  37  23.9 

11.495 

21 

0    9    8.28 

94)899 

4  27    2.3 

13.496 

22 

22  30    0.28 

9JU41 

14  25  52.0 

11.567 

22 

0  11    9.53 

94)194 

4  13  35.7 

13*447 

23 

22  32  12.98 

9.9090 

S.14  14  15.8 

11.637 

23 

0  13  10.61 

94)166 

S.  4    0    8.6 

13.456 

TU] 

ESDA^ 

K^26. 

THl 

JRSDi" 

LY  28. 

0 

22  34  25.36 

9JUS8 

S.14    2  35.5 

11.706 

0 

0  15  11.51 

94)138 

S.  3  46  41.1 

13.481 

1 

22  36  37.44 

9.1900 

13  50  51.1 

11.773 

1 

0  17  12.27 

94)111 

3  33  13.2 

13.460 

2 

22  38  49J24 

9aMl 

13  39    2.7 

11.840 

2 

0  19  12.85 

94)086 

3  19  44i) 

13.475 

3 

22  41    0.73 

9.1890 

13  27  10.3 

114)05 

3 

0  21  13.29 

94)061 

3    6  16.2 

13.460 

4 

22  43  lli)2 

9.1810 

13  15  14.1 

11.968 

4 

0  23  13.58 

2  52  47.3 

13.469 

5 

22  45  22.81 

9.1799 

13    3  14.1 

19.0S1 

5 

0  25  13.72 

94)619 

2  39  18.3 

13.463 

6 

22  47  3a42 

9.1744 

12  51  10.4 

194)99 

6 

0  27  13.72 

1.9988 

2  25  49.3 

13.463 

7 

22  49  43.74 

9.1696 

12  39   ai 

19.151 

7 

0  29  13.58 

1.9966 

2  12  20.3 

13.463 

8 

22  51  53.77 

9.1649 

12  26  52.3 

19.909 

8 

0  31  13.30 

14)949 

1  58  51.3 

13.469 

9 

22  54    3.52 

9a600 

12  14  38.0 

19.966 

9 

0  33  12.88 

1.9980 

1  45  22.4 

13.460 

10 

22  56  12.98 

9.1564 

12    2  20.4 

19.391 

10 

0  35  12.33 

14)699 

1  31  53.7 

13.4n 

11 

22  58  22.17 

9.1507 

11  49  59.5 

19.375 

11 

0.37  11.66 

14)678 

1  18  25.2 

13.479 

12 

23    0  31.07 

9.1469 

11  37  35.4 

19.497 

12 

0  39  10J37 

1.9660 

1    4  57.0 

13.467 

13 

23    2  39.71 

9^416 

11  25    8.2 

19.479 

13 

0  41    9.99 

1.9838 

0  51  29.2 

13.466 

14 

23    4  48.06 

9.1370 

11  12  37.9 

19.599 

14 

0  43    8.93 

1.9819 

0  38    1.9 

13.461 

15 

23    6  56.16 

9.1396 

11    0    4.7 

19.577 

15 

0  45    7.79 

1.9600 

0  24  35.1 

13.448 

16 

23    9    3.98 

9.19S9 

10  47  28.6 

19.695 

16 

0  47    6.54 

1.9783 

S.  0  11    8.8 

13.438  , 

17 

23  11  11.54 

9.1938 

10  34  49.7 

19.670 

17 

0  49    5.18 

1.9764 

N.  0   2  ia9 

19.489 

18 

23  13  18J» 

9.1194 

10  22    8.2 

19.714 

18 

0  51    a7i 

1.9747 

0  15  41.9 

13.411 

19 

23  15  25.87 

9.1159 

10    9  24.1 

19.757 

19 

0  53    2.15 

1.9739 

0  29   a2 

13J86 

20 

23  17  32.65 

9.1110 

9  56  37.4 

19.800 

20 

0  55    0.49 

1.9717 

0  42  29.7 

13.364 

21 

23  19  39.19 

9.1067 

9  43  48.1 

19.849 

21 

0  56  5a75 

14)701 

0  55  52.3 

13.360 

22 

23  21  45.46 

9^1098 

930  564 

19.881 

22 

0  58  56.90 

1J686 

1    9  14.0 

13.353 

23 

23  23  51JM) 

9.0068 

9  18    2.4 

19.918 

23 

1    0  54i)8 

14)673 

1  22  34.7 

13.336 

24 

23  25  57.29 

9.OM0 

a  9    5    6.2 

19J64I  24 

1    2  52.97 

14)650 

N.  1  35  54.3 

13.317 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar.   Rlgfat  AMMUiion. 


Dlff. 
for  Im. 


DecUnatlou. 


Dlff. 
fSorlm. 


Hoar. 


RI«fatAic«i<loD.    j^^f^ 


Deelinatlon. 


Dur. 

forlm. 


0 

1 
a 

3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

21 
22 
23 
24 


FRIDAY  29. 


SATURDAY  30. 


h 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 


2  52^ 

1.9650 

N.  1  35  54.3 

4  50^ 

1.9646 

1  49  12.8 

6  48.72 

1.963i 

2    2  30.1 

8  46.48 

i.9e» 

2  15  4021 

10  44.18 

1.9610 

2  29    1.1 

12  41.81 

1.9600 

2  42  14.7 

14  39.38 

ijsssa 

255  26.9 

16  36.90 

1.9580 

3    8  37.6 

18  34.35 

1.9671 

3  21  46.8 

20  31.75 

1.9560 

3  34  54.4 

22  29.10 

1.0534 

3  48    0.4 

24  26.40 

1.0547 

4    1    4.8 

26  23.66 

1JI540 

4  14    7.5 

28  20.88 

1.0534 

4  27    8.4 

30  18.07 

1.0596 

4  40    7.4 

32  15w22 

1.0533 

4  53    4.5 

34  12^ 

1.0610 

5    5  59.7 

36    9.45 

1.0514 

5  18  52.9 

38    6.52 

1.0510 

5  31  44.1 

40    3.57 

IMffJ 

544  33.2 

42    0.61 

1.0505 

5  57  20.1 

43  57.63 

IMXD 

6  10    4.8 

45  54.64 

10)501 

6  22  47J2 

47  51.64 

1JH90 

6  35  27.3 

49  48.63 

1.0406 

N.  6  48    5.1 

13.317 
13J908 
13.978 
13.958 
13J237 
13.915 
13.101 
13.166 
]3.140 
13ai3 
130)87 
13.060 
13000 
19.000 
19.067 
19.906 
19.903 
19.870 
19.836 
19.800 
19.763 
19.726 
190S88 

19M0 


k     m     ■ 

i 

1  49  4a63 

10N08 

1  51  45.62 

1.0496, 

1  53  42.61 

1.0490 

1  55  39.61 

1.0490 

1  57  36.60 

1J500 

1  59  33.61 

10»S03 

2    1  30.63 

1.0504 

2    3  27.66 

U00O7 

2    5  24.72 

1.0511 

2    7  21.79 

10)513 

2    9  18.88 

101517 

2  11  16.00 

1.0599 

2  13  13.15 

10)597 

2  15  10.33 

1.0533 

2  17    7.55 

10)540 

2  19    4.81 

1.0545 

2  21    2.09 

1.0551 

2  22  59.43 

1.0560 

2  24  56.81 

1.0566 

2  26  54J23 

1.0574 

2  28  51.70 

1.0583 

2  30  49.23 

1.0503 

232  46.82 

1.060Q 

2  34  44.46 

1.0611 

2  36  42.16 

1.0691 

N, 


N. 


6  48    5.1 

7  0  40.5 
7  13  ia4 
7  25  43.81 
7  38  11.6 

7  50  36.9 

8  2  59.5 
8  15  19.4 
8  27  36.5 
8  39  50.8 

8  52    2.3 

9  4  10.9 
9  16  16.5 
9  28  19.1 
9  40  18.7 
9  52  15.3 

10  4  8.7 
10  15  58.9 
10  27  45.9 
10  39  29.6 

10  51  lao 

11  2  47.1 
11  14  20.8 
11  25  51.0 
.11  37  17.7 


19.610 
19.560 
19.SS7 
19.485 
19.449 
19.390 
19.354 
19.308 
19J969 
19J915 
19.167 
19.118 
130W8 
190)18 
110)68 
11.017 
11.864 
11.810 
11.756 
11.701 
11.646 
11.590 

iijsaa 

11.474 
11.416 


PHASES  OF  THE  MOON. 


C  Last  Quarter, 6  10  9.9 

m  New  Moon, 14  7  9.5 

3>  First  Quarter, ;    .    21  5  12.3 

O  Full  Moon,       . •    28  5  44.4 

d  h 

C  Apogee, 7  0.8 

C  Perigee,   • 20  7.0 
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LUNAR  DI8TANCE8. 

2^           star's  Name 
o|                  and 

«     1 

Noon. 

P.L. 

of 

Dur. 

nih. 

P.L. 

of 
Dilt 

VP*. 

P.L. 
of 

Diir. 

IK^' 

P.L. 

of 
DW. 

9 

AldebaraD 

SCN 

W. 
E. 

36  57  52 

61  59  54 

3096 
3309 

38  27  30 
60  37  28 

3018 
3384 

39  57  20 
59  14  53 

3O0O 

3377 

41  27  21 
57  52  10 

3366 

10 

a  Arietis 
AldebaraD 

Sun 

W. 
W. 

E. 

80  16  20 

49  0  34 

50  56    1 

8065 
9M6 
3»1 

81  45  13 
50  31  S2 
49  32  14 

3053 
9937 
3319 

83  14  20 
52    3  24 

48    8  16 

3041 
9996 
3309 

84  43  42 
53  35  10 
4644    7 

3090 
9914 
3901 

11 

Aldebaran 

Jupiter 

Sun 

W. 
W. 

61  17  43 
15  29  41 
39  40  17 

9655 
9041 
3930 

62  51    0 
17    1    8 
38  14  54 

9849 
9091 
3999 

64  24  33 
18  33    0 
36  49  19 

9830 
9904 
3919 

65  58  2^ 
20    5  14 
35  23  32 

9816 

9806 

12 

Aldebaran 

Pollux 

Jupiter 

Sun 

W, 
W. 
W. 
E. 

73  51  84 
29  51  59 

27  51  19 

28  11  54 

9738 

9796 
9814 
8I00 

75  27    4 
31  26  30 
29  25  29 
26  45    8 

9741 
9770 
9709 
3163 

77    2  50 
33    1  25 
30  59  58 
25  18  15 

9798 
9763 
9785 
■3158 

78  38  53 
34  36  42 
32  34  46 
23  51  16 

9n4 

9747 
9779 
3156 

16 

Sun 
Mars 
Antares 
Saturn 
a  Aqiiilie 

W. 

E. 

E. 

E. 

E. 

22    749 
38  10  50 
53  56  21 
78  32    9 
100  46    1 

9810 

9190 
9305 
3130 

23  41  52 
36  32  41 
52  12  27 
76  48  27 

99  18  28 

9700 
96» 
9493 
9388 

.3117 

25  16  21 
34  54  25 
50  29  25 
75    4  35 
97  50  39 

9781 
9094 

9418 
9381 
3104 

26  51  14 
33  16    2 
48  46  16 
73  20  33 
96  22  34 

9164 
9619 
9U4 
9374 
3091 

17 

Sun 
Antares 
Saturn 
a  Aquilie 

W. 

E. 
E. 
E. 

34  50  25 
40    9  15 
6438    5 
88  59    9 

970a 
9409 
9345 
3156 

3627    1 
38  25  43 
62  53  11 
8730    5 

9606 
9401 
9341 
3069 

38    348 
36  42  10 
61    8  11 
86    057 

9667 
9403 
9336 
3051 

39  40  46 
34  58  :» 
5923    4 
84  31  47 

9678 
9404 

sni 

3051 

18 

Sun 
Saturn 
a  Aquilie 
Fomalhaut 

W. 

E. 

E. 

47  47  54 

5036    0 

77    633 

109  11    0 

9649 
9313 
3073 
9511 

49  25  42 

48  50  20 

75  37  51 

107  30    2 

9645 
9311 
3089 
9504 

51    3  36 

47    4  37 

74    9  20 

105  48  54 

9640 
9900 
3004 
9497 

52  41  36 

45  18  50 

72  41    3 

104    7  37 

9637 
9307 
3107 
9409 

19 

Sun 
Saturn 
a  Aquilo 
Fomalhaut 
aPegasi 

W. 

E. 
E. 
E. 
E. 

60  52  42 
36  29  12 
65^  27 
95  39  37 
112  21  39 

390S 

9788 

62  31    6 
34  43  10 

63  58^ 
93  57  47 

110  46  29 

9691 
9908 
3009 
9C79 
9756 

64    932 
3257    7 
62  32  53 
92  15  55 
109  11    3 

9690 
9997 
39fi2 
9470 
9744 

6548    0 
31  11    3 
61    7  57 
9034    0 
107  35  22 

9616 
9997 
3996 
9470 
9735 

20 

Sun 
Mars 
a  Aquilie 
Fomalhaut 
aPegasi 

W. 

w. 

£. 
E. 
E. 

74    0^ 
15  56  47 
54  14  24 
82    4  22 
99  34  16 

961& 
9619 
3509 
9473 
9704 

75  39  16 
17  35  26 
52  54  25 
80  22  29 
97  57  41 

9615 
9595 
8583 
9475 
9700 

77  17  51 
19  14  28 
51  35  32 

78  40  40 
96  21    1 

9615 
9561 
3660 
9477 
9606 

78  56  25 
20  53  49 
50  17  52 
76  58  55 
94  44  18 

9615 
9569 
3794 
9481 
9005 

21 

Sun 

Mars 

Antares 

Fomalhaut 

(cPegasi 

W. 

w. 
w. 

E. 
E 

87    9    6 
29  13  24 
17  49  35 
68  31  35 
86  40  32 

9696 
9543 
9545 
9506 

9701 

88  47  34 
30  53  37 
19  29  45 
66  50  30 
85    353 

9691 
9541 
9506 
9519 
9704 

9026    0 
32  33  53 
21  10  50 
65    934 
83  27  19 

9093 
9540 
9476 
9590 
9708 

92    424 

34  14  10 
22  52  37 
63  28  49 
81  50  50 

9694 
9540 
9453 
9530 
9713 

22 

Sun 
Mars 
Antares 
Fomalhaut 
a  Pegasi 

W. 

w. 
w. 

E 
E. 

100  15  46 
42  35  43 
31  27  49 
55    8  33 
73  50  35 

9635 
9541 
3399 

9588 
9754 

101  53  53 
44  15  59 
33  11  35 
53  29  22 
72  15    6 

9638 
9543 
9387 
9603 
9765 

103  31  57 
45  56  13 
34  55  29 
51  50  31 
70  39  52 

9640 
9544 
9389 
9691 
9778 

105    9  57 
47  36  25 
36  39  :iO 
50  12    4 
69    4  55 

9643 
2^45 
9379 

9799 

XVI. 


SBPTBMBSR,  1871< 


lei 


GREENWICH  MEAN  TIME. 

LUNAR  VISTANOES. 

9 

star's  Name 

and 

PoeiUoo. 

Midnight 

p.  L. 

of 
Diff. 

XVh. 

4l28    b 
55    6  14 

p.  L. 

of 
Diff. 

XVlUh' 

p.  L 

of 

uitr. 

XXlh. 

47  29  29 
52  19  36 

p.  L. 
of 

Dim 

Aldebaran 
Surf 

W. 
E. 

42  57^34 
56  29  17 

9989 
3359 

.9960 
3350 

45  58  38 
53  43    0 

9969 
3341 

9958 
3339 

10 

cc  Arictis 

Aldebaran 

StJw 

W. 
W. 
E. 

86  13  18 
55    7  11 
45  19  45 

30)8 
3981 

87  43    8 
56:J9  27 
43  55  11 

3607 
9891 
3970 

89  13  12 
58  11  57 
42  30  25 

9995 

9880 
3960 

90  43  31 
59  44  42 
41    5  27 

9983 
9867 
3950 

11 

Aldebaran 

Jupiter 

Sun 

W. 
W. 
E. 

67  32  27 
21  37  48 
33  57  33 

9805 
8873 
3199 

69    6  49 
23  10  42 
32  31  23 

9799 
9858 
3191 

70  41  27 
24  43  55 
31    5    3 

9779 
9843 
3183 

72  16  22 
26  17  27 
29  38  33 

9706 
9698 
3175 

13 

Aldebaran 

Pollux 

Jupiter 

Sun 

W. 
W. 
W. 

E. 

80  15  14 
36  12  20 
34    9  51 
22  24  14 

9701 
9731 
9757 
3190 

81  51  52 
37  48  19 
35  45  15 
20  57  12 

9689 
9715 
9744 
3169 

83  28  47 
39  24  39 
37  20  56 
19  30  17 

9675 
9699 
9730 
8171 

85    6    0 
41    1  20 
38  56  56 
18    3  33 

9663 
9685 
9717 
3188 

16 

Sun 
Mars 
Antares 
Saturn 
a  Aquilae 

W. 
E. 
E. 
E. 
E. 

28  26  29 
31  37  33 
47    3    1 
71  36  21 
94  54  14 

9749 
9615 
9410 
936S 
3081 

30    2    4 
29  58  58 
45  19  40 
6952    0 
93  25  41 

9736 
9619 
9407 
936» 

31  37  56 
28  20  20 
43  36  15 
68    730 
91  56  58 

9795 
9611 
9404 
9366 
3066 

33  14    3 
26  41  40 
41  52  46 
66  22  51 
90  28    7 

9713 
9610 
9403 
9350 
3060 

17 

Sun 
Antares 
Saturn 
a  AquilflS 

W. 

E. 
E. 
E. 

41  17  55 
33  15  10 
57  37  50 
83    237 

9406 
9397 
305» 

42  55  13 
31  31  47 
55  52  30 

81  33  29 

9666 
9414 
9394 
3055 

44  32  39 
29  48  32 
54    7    5 

80    4  24 

9680 
9491 
9390 
3060 

46  10  13 
28    5  27 
52  21  35 
78  35  25 

9655 
9431 
9317 
3065 

18 

Sun 
Saturn 
a  Aquil® 
Fomalhaut 

W. 
E. 
E. 
E. 

54  19  41 

43  33    0 

71  13    2 

102  26  13 

9633 
9304 
3193 
9487 

55  57  51 
41  47    7 

69  45  20 
100  44  42 

9630 
9309 
3139 
9483 

57  36    5 
40    1  11 
68  17  58 
99    3    5 

9698 
9300 
3158 
9480 

59  14  22 
38  15  12 
66  50  59 
97  21  23 

9696 
9300 
3181 
9477 

19 

Sun 
Saturn 
a  Aquils 
Fomalhaut 
a  Pegasi 

W. 
E. 
E. 
E. 
E. 

67  26  30 
29  24  59 
59  43  41 
88  52    4 
105  59  29 

9617 
9996 

3333 
9409 
9726 

69    5    2 
27  38  54 
58  20    8 
87  10    7 
104  23  24 

9616 
S397 
3373 
9470 
9719 

70  43  35 
25  52  50 
56  57  21 
85  28  11 
102  47    9 

9616 
9998 
3418 
9470 
9713 

72  22    8 
24    6  47 
55  35  25 
83  46  16 
101  10  46 

9615 
9998 
3467 
9471 
9707 

90 

Sun 
Mars 
a  Aquike 
Fomalhaut 
a  Pegasi 

W. 

W. 

E. 

E. 

E. 

80  34  59 
22  33  26 
49    1  30 
75  17  15 
93    732 

9616 
9S61 
3805 
9485 
9695 

82  13  32 
24  13  15 
47  46  33 
73  35  40 
91  30  45 

9617 
9555 
3895 

9489 
9696 

83  52    4 
25  53  12 
46  33    8 
71  54  11 
89  53  59 

9617 
9551 
3995 
9494 
9606 

85  30  36 
27  33  15 
45  21  23 
70  12  49 
88  17  14 

9618 
9546 
4105 
9499 
9698 

21 

Sun 
Mars 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
W. 

E. 
E. 

93  42  46 
35  54  28 
24  34  57 

61  48  17 
80  14  28 

J696 
9539 
9434 
9539 
971* 

95  21    6 
37  34  47 
20  17  43 
60    7  58 
78  38  14 

9699 
9539 
9419 
9549 
9797 

96  59  22 
39  15    6 
28    0  50 
58  27  53 
77    2  10 

9631 
9539 
9408 
9561 
9735 

98  37  35 
40  55  25 
29  44  13 
56  48    4 
75  26  17 

9639 
9^40 
9399 
9574 
9744 

22 

Sun 

Mars 

Antares 

Fomalhaut 

aPejpsi 

W. 
W. 
W. 
E. 
E. 

106  47  53 
49  16  35 
38  23  35 
48  34    2 
67  30  16 

9647 
9548 
9376 
9660 
9806 

108  25  44 
50  56  42 
40    7  44 
46  56  29 
65  55  56 

9650 
S550 
9375 
9683 
9839 

110    3  31 
52  36  46 
41  51  55 
45  19  26 
64  21  57 

9853 
9550 
9374 
9710 

9841 

111  41  14 
54  16  47 
4336    7 
43  42  59 

62  48  22 

9657 
9555 
9373 
9738 
9861 

21 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Stor't  Name 

p.  L. 

p.  L. 

p.  L. 

p.u  i 

®§ 

and 

Noon. 

of 

mh. 

of 

VP*. 

of 

IXh. 

of      1 

|S 

Poaitlon. 

Diff. 

Dm. 

Diff. 

wc  1 

23 

Sun 

W. 

113  18  51 

S661 

Ill  56  23 

2666 

116  33  49 

2009 

n§  11  10 

9674 

Mars 

w. 

55  56  44 

9559 

57  36  37 

2561 

59  16  26 

2564 

60  56  10 
50  32  56 

ss«e  , 

Aiitares 

w. 

45  20  20 
20    3  42 

2373 

47    4  33 

2374 

48  48  45 

2375 

9377 

Saturn 

w. 

9349 

21  48  41 

2344 

23  33  36 

2347 

25  18  27 

935e 

Fomalhaut 

E. 

42    7  10 

9770 

40  32    3 

2806 

38  57  43 

9848 

37  24  17 

SaB6 

aPegasi 

E. 

61  15  13 

9869 

59  42  31 

2965 

58  10  19 

9931 

56  38  40 

9900 

24 

Sun 

W. 

126  16  16 

9700 

127  52  56 

2707 

129  29  27 

97J3 

131    5  50 

9719  1 

Mars 

W. 

69  13  36 

9588 

70  52  48 

2599 

72  31  54 

9597 

74  10  53 

9609  ' 

Antares 

W. 

59  13    3 

9389 

60  56  53 

9393 

62  40  38 

9397 

64  24  17 

9401 

Saturn 

W. 

34    1  33 

9368 

35  45  53 

9373 

37  30    7 

9378 

39  14  14 

8389 

a  Pepisi 

E. 

49  10  26 

3148 

47  43  15 

3198 

46  17    3 

3953 

44  51  56 

33J3 

a  Anetis 

E. 

89    8  35 

9485 

87  27    0 

9489 

85  45  31 

9494 

84    4  10 

9500 

25 

Mars 

W. 

82  23  59 

9630 

84    2  13 

9637 

85  40  18 

2643 

87  18  15 

9650 

Antares 

W. 

73    1    0 

9495 

74  43  59 

9431 

76  26  50 

2436 

78    9  34 

9449 

Saturn 

W. 

47  53    1 

9409 

49  36  23 

9415 

51  19  36 

2423 

53    240 

9496 

a  Pegasi 
a  Arietis 

E. 

38    636 

3744 

36  50  35 

3864 

35  36  J^ 

4001 

34  25    0 

4157 

E. 

75  39  36 

9535 

73  59  11 

9549 

72  18  58 

2552 

70  38  57 

9561   1 

Aldebaran. 

E. 

106  14    7 

9400 

104  30  45 

9415 

102  47  32 

2422 

101    4  28 

9498 

26 

Mars 

W. 

95  25  32 

9887 

97    2  29 

9695 

98  39  15 

2704 

100  15  50 

9719 

Antares 

W. 

86  40  52 

9477 

88  22  38 

9485 

90    4  13 

2492 

91  45  37 

9500  , 

Saturn 

W. 

61  35  37 

9464 

63  17  41 

9479 

64  59  34 

2460 

66  41  16 

9487 

a  AquilaB 

W. 

47  48  39 

3979 

49    0  46 

3901 

50  14    5 

3838 

51  28  28 

3783  , 

a  Arietis 

E. 

62  22  25 

9618 

60  43  55 

9639 

59    5  43 

2645 

57  27  49 

9090 

Aldebaran 

E. 

92  31  28 

9463 

90  49  23 

9470 

89    7  28 

2479 

87  25  45 

9487 

27 

Saturn 

W. 

75    6  48 

9539 

76  47  17 

9541 

78  27  33 

2551 

80    735 

9561 

a  Aquils 

W. 

57  53    1 

3584 

59  11  53 

3555 

60  31  16 

3532 

61  51     5 

3511   < 

a  Arietis 

E. 

49  23  50 

2750 

47  48  17 

9772 

46  13  13 

2795 

44  38  39 

9891 

Aldebaran 

E. 

79    0    6 

9S31 

77  19  36 

2540 

75  39  19 

2550 

73  59  15 

9560 

1 

28 

Saturn 

W. 

88  24  21 

2619 

90    2  59 

2624 

91  41  22 

2635 

93  19  30 

9645  i 

a  Aquilso 

W. 

68  34  59 

3445 

69  56  25 

3438 

71  17  59 

3433 

72  39  38 

3430 

Fomalhaut 

W. 

33  12  34 

3953 

34  37  41 

3910 

36    338 

3175 

37  30  17 

3148 

a  Arietis 

E. 

36  55    1 

9985 

35  24  30 

3098 

33  54  52 

3075 

32  26  12 

3130  • 

Aldebaran 

E. 

65  42  29 

9613 

64    3  52 

2694 

62  25  30 

2635 

60  47  22 

9646  1 

Jupiter 

E. 

114    8  49 

9651 

112  31    3 

2661 

110  53  31 

2672 

109  16  14 

9684 

29 

Saturn 

W. 

101  26  26 

9709 

103    3    3 

2713 

104  39  25 

27S5 

106  15  31 

9737  j 

a  AquiliB 

W. 

79  28  17 

3434 

80  49  55 

3439 

82  11  27 

3446 

83  32  52 

3453 

Fomalhaut 

W. 

44  50  26 

3063 

46  19  21 

:^Vt 

47  48  26 

3049 

49  17  38 

3044  ' 

a  Perasi 
Aldebaran 

W. 

33  20  46 

4423 

34  25  47 

4393 

35  32  46 

4183 

36-41  28 

4086  ' 

E. 

52  40  40 

2706 

51    4    8 

2719 

49  27  53 

2732 

47  51  55 

9744   i 

Pollux 

E. 

96  49  46 

9702 

95  13    9 

2713 

93  36  47 

2795 

92    0  41 

9737 

Jupiter 

E. 

101  13  31 

2740 

99  37  44 

2751 

98    2  12 

2763 

96  26  55 

9774 

30 

a  Aquilse 

W. 

90  17  35 

3503 

91  37  56 

3515 

92  58    3 

3530 

94  17  54 

3544  i 

Fomalhaut 

W. 

56  44  25 

3043 

58  13  45 

3046 

59  43    1 

3050 

61  12  12 

3053  1 

a  Pegasi 
Aldebaran 

W. 

4245    0 

3760 

44    0  44 

3716 

45  17  14 

3679 

46  34  23 

3646 

E. 

39  56  13 

2808 

38  21  56 

2832 

36  47  57 

2836 

35  14  16 

9849 

PoUux 

E. 

84    4    0 

2795 

82  29  26 

2807 

80  55    7 

2818 

79  21    3 

9830 

Jupiter 

E. 

88  34  19 

9812 

87    033 

2845 

85  27    3 

2856 

83  53  48 

9867 

i 
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GREENWICH  MEAN  TIME. 

LUI4AR  DISTANCES. 

Id 

Star'*  N«m«         1 

p.  L. 

p.  L. 

P.L. 

p.  L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

xvnih 

of 

XXJh. 

of 

1^ 

23 

PoKiiion. 

DIff 

Diff. 

Diff. 

Diff. 

Sw 

W. 

119  48  25 

9879 

121  25  S3 

9684 

123    2  35 

9669 

I2I  39  29 

9695 

Mara 

W. 

62  35  49 

2571 

64  15  24 

9574 

65  54  54 

9579 

67  34  18 

9583 

ADtares 

w. 

52  17    4 

8379 

54    1    9 

9381 

55  45  11 

9384 

57  29    9 

9387 

Saturn 

w. 

27    3  14 

9353 

28  47  57 

9356 

30  32  35 

9360 

32  17    7 

9364 

Foinalhaut 

E. 

35  51  52 

9949 

34  20  35 

3009 

32  50  33 

3079 

31  21  58 

3166 

a  Pegasi 

E- 

55    7  37 

9991 

53  37  13 

3094 

52    7  30 

3060 

50  38  32 

3103 

24 

Sun 

W. 

132  42    4 

9796 

134  18    9 

9734 

135  54    4 

9749 

137  29  48 

9750 

Mara 

w. 

75  49  45 

9607 

77  28  30 

9613 

79    7    7 

9618 

80  45  37 

9694 

Antares 

w. 

66    7  51 

9405 

67  51  19 

9410 

69  34  40 

9415 

71  17  53 

9419 

Saturn 

w. 

40  58  15 

9387 

42  42    8 

9393 

44  25  53 

9398 

46    9  31 

9403 

a  Pe^i 
a  Anetis 

E. 

43  28    0 

33tfl 

42    5  22 

3457 

40  44  10 

3541 

39  24  31 

3636 

E. 

82  22  57 

9506 

80  41  52 

9519 

79    0  56 

9590 

77  20  11 

9597 

85 

Mara 

W 

88  56    2 

9657 

90  33  39 

9664 

92  11    7 

9679 

93  48  25 

9680 

Antares 

W. 

79  52    9 

9448 

81  34  35 

9455 

83  16  51 

9463 

84  58  56 

9470 

Saturn 

W. 

54  45  35 

9435 

56  28  20 

9441 

58  10  56 

9448 

59  53  22 

9456 

a  Pe^si 
a  Anetis 

E, 

33  15  53 

4335 

32    933 

4544 

31    6  16 

4776 

30    6  20 

5050 

E. 

68  59    9 

9579 

67  19  36 

9583 

65  40  17 

9593 

64    1  13 

9605 

Aldebanm 

E. 

99  21  33 

9434 

97  38  47 

9441 

95  56  10 

9448 

94  13  44 

9455 

2q 

Mara 

W. 

101  52  13 

9799 

103  28  23 

9739 

105    4  21 

9741 

106  40    7 

9750 

Antares 

W. 

93  26  50 

9509 

^    7  51 

9518 

96  48  39 

9597 

98  29  15 

9538 

Saturn 

W. 

68  22  47 

9496 

70    4    6 

9504 

71  45  13 

9514 

73  26    7 

9593 

a  Aqullffi 

W. 

52  43  48 

3733 

54    0    0 

3688 

55  17    0 

3649 

56  34  42 

3614 

o  Anetis 

E. 

55  50  16 

9676 

54  13    4 

9699 

52  36  14 

9711 

50  59  49 

9731 

Aldebaran 

E. 

85  44  13 

9495 

84    253 

9504 

82  21  45 

9519 

80  40  49 

9589 

27 

0atum 

W. 

81  47  24 

9571 

83  26  59 

9581 

85    6  20 

9591 

86  45  28 

9601 

0  Aquils 

w. 

63  11  17 

3493 

64  31  49 

3477 

65  52  39 

3464 

67  13  43 

3454 

a  Arietis 

E. 

43    439 

9848 

41  31  14 

9878 

39  58  27 

9911 

38  26  22 

9946 

Aldebaran 

E. 

72  19  25 

9571 

70  39  50 

9580 

69    028 

9591 

67  21  21 

9609 

28 

Saturn 

W. 

94  57  24 

9656 

96  35    3 

9068 

98  12  26 

9679 

99  49  34 

9691 

a  AquilflB 

W. 

74    1  21 

3498 

75  23    6 

3498 

76  44  51 

3499 

78    6  35 

3431 

Fonialhaut 

W. 

38  57  29 

9193 

40  25  11 

3109 

41  53  18 

3087 

43  21  44 

3073 

a  Arietis 

E, 

30  58  39 

3191 

29  32  19 

3960 

28    7  21 

3338 

26  43  54 

3430 

Aldebaran 

E. 

59    930 

9658 

57  31  54 

9669 

55  54  33 

9681 

54  17  28 

9694 

Jupiter 

E. 

107  39  12 

9605 

106    2  25 

9705 

104  25  52 

9716 

102  49  34 

9799 

29 

Saturn 

W. 

107  51  22 

9749 

109  26  57^ 

9760 

111    2  17 

9779 

112  37  21 

9785 

a  Aquils 

W. 

84  54    9 

3461 

86  15  17 

3470 

87  36  15 

3480 

88  57     1 

3491 

Fomalhaut 

W. 

50  46  56 

•     3041 

52  16  18 

3040 

53  45  41 

3041 

55  15    3 

3041 

a  Pegasi 
Aldebaran 

W. 

37  51  43 

\     4009 

39    3  21 

3999 

40  16  11 

3864 

41  30    7 

3809 

E. 

46  16  13 

1     9756 

44  40  47 

9769 

43    5  38 

9783 

41  30  47 

9795 

Pollux 

E. 

90  24  50 

\     9748 

88  49  14 

9760 

87  13  54 

9772 

85  38  49 

9784 

Jupiter 

E. 

94  51  513 

9786 

1 

93  17    7 

9796 

91  42  36 

9800 

90    8  20 

9891 

30 

a  Aqui]» 

W. 

95  37  30 

i     3559 

96  56  49 

3576 

98  15  50 

3593 

99  34  32 

3610 

Fomalhaut 

W. 

62  41  19 

j     3058 

64  10  20 

3064 

65  3i)  14 

3069 

67    8    2 

3075 

a  Pegasi 
Aldebaran 

W. 

47  52    8 

.     3618 

49  10  25 

3593 

50  29    5 

3570 

51  48  12 

3551 

E. 

33  40  52 

\     9864 

32    7  47 

9879 

30  35    1 

9894 

29    2  34 

9909 

PoUux 

E. 

77  47  14 

;     9849 

76  13  40 

9853 

74  40  21 

9865 

73    7  17 

9876 

Jupiter 

E. 

82  20  47 

i*" 

8048    1 

9890 

79  15  29 

9901 

77  43  12 

9919 
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AT  GREENWICH  APPARENT  NOON.                                  1 

THE  SUN'S 

Sidereal 
Time 

t 

1 
■s 

1 

1 

1 
1 

orilM 

8.IDI- 

diwnetei 
pM.inK 

the 
Merid- 
ian. 

Eqnatiwor 
Tim.. 

nitnatd 

Jnm 
ApfortHt 

DUTfor. 
1  bonr.  1 

1 

Apparent 
Right  Atoeniton. 

DMT.  for 
I  hour. 

Apparent 
DeclinaUoo. 

Diir.  for 
1  hour. 

S«mi. 
diameter. 

Sun.  ■ 

Mon. 

Tues. 

1 

2 
3 

12  28  49.99 
12  32  27.39 
12  36    5.11 

9.051 
9.064 
9.078 

S.  3    6  59.1 
3  30  16.7 
3  53  32.0 

-68^87 
58.18 
58.09 

16 
16 
16 

L47 
1.74 
2.02 

64'.35 

64.40 
64.45 

10  14.86 
10  33.96 
10  52.74 

»         1 
0.M3' 

0.790 

0.776 

Wed. 
Thur. 
Frid. 

4 
5 
6 

12  39  43.18 
12  43  21.60 
12  47    0.40 

9.093 
9J09 
9.185 

4  16  44.7 

4  39  54.4 

5  3    0.7 

57.97 
57.83 
57.68 

16 
16 
16 

2.29 
2.56 
2.88 

64.51 
64.57 
64.63 

11  11.17 
11  29.25 
11  46.95 

0.760 
0.745 
0.7» 

Sat. 
Sm. 
Mon. 

7 

8 
9 

12  50  39.60 
12  54  19.22 
12  57  59.28 

9.148 
9.160 
9.179 

5  26    3.3 

5  49     1.9 

6  11  56.1 

57.53 
57.35 
57.16 

16 
16 
16 

3.10 
3.37 
3.64 

64.69 
64.75 
64.82 

12    4.26 
12  21.16 
12  37.59 

0.714 
0.6B4 
0.97S 

Tues. 
Wed. 
Thur. 

10 
11 
12 

13     1  39.82 
13    5  20.84 
13    9    2.35 

9.199 
9.819 
9.839 

6  34  45.5 

6  57  29.9 

7  20    8.6 

56.96 
56.73 
56.48 

16 
16 
16 

3.91 
4.19 
4.46 

64.88 
64.95 
65.02 

12  58.57 

13  9.06 
13  24.06 

aess 

0.635 
0.615 

Frid. 

Sat 

Sun. 

13 
14 
15 

13  12  44.36 
13  16  26.89 
13  20    9.97 

9.861 
9.8R3 
9.305 

7  42  41.4 

8  5    8.0 
8  27  27.8 

56.88 
55.95 
55.66 

16 
16 
16 

4.74 
5.01 
5.29 

65.08 
65.16 
65.24 

13  38.56 

13  52.54 

14  5.98 

1 
O.603| 
0.571 
0.549; 

Mon. 
Tues. 
Wed. 

16 
17 
18 

13  23  53.60 
13  27  37.79 
13  31  22.56 

9.389 
9.354 
9.379 

8  49  40.4 

9  11  45.4 
9  33  42.3 

55.37 
55.05 
54.70 

16 
16 
16 

5.57 
5.85 
6.13 

65.32 
65.41 
65.50 

14  18.87 
14  31.20 
14  42.95 

0.565 
0.501 
0.476 

TTiur. 
Frid. 
Sat 

19 
20 
21 

13  35    7.93 
13  38  53.92 
13  42  40.54 

9.404 
9.489 
9.455 

9  55  30.9 
10  17  10.6 
10  38  41.3 

54.34 
53.97 
53.58 

16 
16 
16 

6.40 

6.68 
6.95 

65.59 
65.68 
65.78 

14  54.10 

15  4.64 
15  14.56 

0.451 
0.486 
0.400 

Sun. 
Mon. 
Tues. 

22 
23 
24 

13  46  27.79 
13  50  15.70 
13  54    4.27 

9.488 
9.510 
9.539 

11    0    2.5 
11  21  13.6 
11  42  14J2 

53.17 
58.74 
58.31 

16 
16 
16 

7.23 
7.50 
7.77 

65.87 
65.97 
66.07 

15  23.84 
15  32.46 
15  40.41 

0.373 
0.345 
0^16 

Wed. 
Thur. 
Frid. 

25 
26 
27 

13  57  53.54 

14  1  43.53 
14    5  34i24 

9.568 
9.597 
9.688 

12    3    4.2 
12  23  42.9 
12  44  10.1 

51.85 
51.37 
50.89 

16 
16 
16 

8.04 
8.30 

8.56 

66.17 
66.27 
66.38 

15  47.68 

15  54.24 

16  0.07 

0.887  1 

0.858 

0.887 

Sat 
Sm. 
Mon. 
Tues. 

28 
29 
30 
31 

14    9  25.69 
14  13  17.88 
14  17  10.84 
14  21     4.59 

9.669 
9.691 
9.783 
9.756 

13    4  25.4 
13  24  28.5 

13  44  18.8 

14  3  56.1 

60.38 
49.86 
49.38 
48.76 

16 
16 
16 
16 

8.82 
9.08 
9.34 
9.59 

66.49 
66.60 
66.71 
66.82 

16    5.16 
16    9.51 
16  13.09 
16  15.88 

0.196 
0.164 
0.138 
0.099 

Wed. 

32 

14  24  59.15 

9.790 

S.14  23  19.8 

-48.19 

16 

9.83 

66.93 

16  17.88 

0.065 

HOTK.— Mmd  TlM  «r  tk*  C 

MpmdagmajhnU 

«nd  hf  iobtcaetfac  Qt.lB  from  the  SUtovMl  Tlm^ 

II. 
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AT  GREENWICH  MEAN  NOON. 

ji 

1 

THE  SUN'S 

• 

1 

1 

BqoAUonof 
Time, 
tobe 
•ddedto 
Memn 
Time, 

DiAfor 
Ihonr. 

aderaia 

Time, 

or 

Right  Aseensloo 

of 

Appmrmu 

Die  for 
Iboar. 

Appanni 
DecUnaUoD. 

DHT.for 
Iboar. 

Sm. 
hbM. 
Tuea. 

1 

2 
3 

h      ni        • 

12  28  51.55 
12  32  29.00 
12  36    6.77 

9.053 
9.066 
9.081 

O           /           II 

S.  3    7    9.2 
3  30  27.0 
3  53  42.5 

-58!28 
58.19 
58.10 

10    14.99 

10  34.09 
10  52.88 

0.803 
0.790 
0.776 

h      m.      « 

12  39    6.54 
12  43    3.09 
12  46  59.65 

Wed. 
TTiur. 
Frid. 

4 
5 
6 

12  39  44.89 
12  43  23.36 
12  47    2.21 

9.096 
9.111 
9.127 

.     4  16  55.5 

4  40    5.5 

5  3  12.1 

57.98 
57.84 
57.69 

11  11.31 
11  29.39 
11  47.09 

0.760 
0.745 
0.729 

12  50  56.20 
12  54  52.75 
12  58  49.30 

Sat 
Sm. 
Mon. 

7 
8 
9 

12  50  41.45 
12  54  21.12 
12  58     1.23 

9.144 
9.169 
9.181 

5  26  14.9 

5  49  13.7 

6  12    8.2 

57.54 
57.36 
57.17 

12    4.40 
12  21.29 
12  37.73 

0.712 
0.604 
0.675 

13    2  45.85 
13    6  42.41 
13  10  38.96 

Tues. 
Wed. 
Thur, 

10 
11 
12 

13     1  41.81 
13    5  22.87 
13    9    4.42 

9.201 
9.221 
9.241 

6  34  57,8 

6  57  42,4 

7  20  21.3 

56.97 
56.74 
56.49 

12  53.71 

13  9J20 
13  24.20 

0.655 
0.635 
0.615 

13  14  35.52 
13  18  32.07 
13  22  28.62 

Frid. 

Sat. 

Sun. 

13 
14 
15 

13  12  46.47 
13  16  29.05 
13  20  12.17 

9.263 
9.285 
9.307 

7  42  54.3 

8  5  21.0 
8  27  40.9 

56.23 
55.96 
55.67 

13  38.71 

13  52.68 

14  6.11 

0.593 
0.571 
0.549 

13  26  25.18 
13  30  21.73 
13  34  ISJ28 

Mod. 

Tufe.. 

Wed. 

16 
17 
18 

13  23  55.84 
13  27  40.06 
13  31  24.87 

9.331 
9.355 
9.380 

8  49  5a6 

9  11  58.7 
9  33  55.7 

55.37 
55.05 
54.70 

14  19.00 
14  31.33 
14  43.08 

0.525 
0.501 
0.476 

13  38  14.84 
13  42  11.39 
13  46    7.95 

Thur. 
Frid. 
Sat 

19 
20 
21 

13  35  10.28 
13  38  56.30 
13  42  42.95 

9.405 
9.430 
9.456 

9  55  44.4 
10  17  24.2 
10  38  55.0 

54.34 
53.97 
63.58 

14  54.22 

15  4.75 
15  14.66 

0.451 
0.426 
0.400 

13  50    4.50 
13  54     1.05 
13  57  57.61 

m 

22 
23 
24 

13  46  30.23 
13  50  18.17 
13  54    6.77 

9.483 
9.511 
9.540 

11    0  16.2 
11  21  27.3 
11  42  27.9 

53.17 
52.74 
52.31 

15  23.93 
15  32.54 
15  40.49 

0.373 
0.345 
0.316 

14     1  54.16 
14    5  50.71 
14    9  47,26 

Wed. 
Thur. 
Frid, 

25 
26 
27 

13  57  56.07 

14  1  46.08 
14    5  36.81 

9:569 
9.598 
9.629 

12    3  17.8 
12  23  56.5 
12  44  23.6 

51.85 
51.37 
50.89 

15  47.75 

15  54.30 

16  0.12 

0.287 
0.258 
0.227 

14  13  4a82 
14  17  40.38 
14  21  36.93 

Sat 
Siiit. 
Hon. 
Tues. 

28 
29 
30 
31 

14    9  28.28 
14  13  20.49 
14  17  13.47 
14  21     7.24 

9.660 
9.692 
9.724 
9.757 

13    4  38.9 
13  24  41.9 

13  44  32.1 

14  4    9.2 

50.38 
49.86 
49.32 
48.76 

16    5.21 
16    9.55 
16  13.12 
16  15.91 

0.196 
0.164 
0.132 
0.099 

14  25  33.49 
14  29  30.04 
14  33  26.59 
14  37  23.15 

Wed. 

32 

14  25     1.81 

9.791 

S.14  23  32.9 

-48.19 

16  17.90 

0.065 

14  41  19.71 

NOTS.- 

■nws 

bMoobm 

)f  b%  mm»m94  ^i»  m 

DUt  for  1  bonr 
4-9«.8665 
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AT  GREENWICH  MEAN  NOON. 

§ 
1 

1 

1 
1 

1 

THE  SUN'S 

lAfVltblD 

of  the 

BwUu  Vector 

oftbe 

Earth. 

DiflT.  for 
Ibonr. 

MeuTiiiM 

of 
ttderealOh. 

TViK  LONOrrUDB. 

Diir.  for 
X  boar. 

LATITCDB. 

A 

X 

1 

2 
3 

jJ74 
275 
276 

187°  51  45.1 

188  50  48.8 

189  49  54.6 

51  25.0 
50  28.6 
49  34.3 

147.61 
147.70 
147.79 

-0.26 
0.15 

-0.03 

0.0002374 
0.0001140 
9.9999910 

-51.5 
51.4 
51.2 

11  19     L90 
11  15    6.00 
11  11  10.10 

4 
5 
6 

277 
278 
279 

190  49    2.6 

191  48  12.9 

192  47  25.6 

48  42.2 
47  52.4 
47    5.0 

147.89 

147.98 
148.08 

+0.10 
0.23 
0.37 

.9998683 
.9997457 
.9996233 

51.1 
51.0 
51.0 

11     7  14.19 
11     8  18.28 
10  59  22.37 

•   7 
8 
9 

280 
281 
282 

193  46  40.7 

194  45  58.1 

195  45  17.8 

46  20.0 
45  37.3 
44  56.9 

148.17 
148.87 
148.37 

0.50 
0.61 
0.69 

.9995010 
.9993786 
.9992561 

51.0 
51.0 
51.1 

10  55  26.47 
10  51  30.56 
10  47  34.65  i 

10 
11 
12 

283 
284 
285 

196  44  39.7 

197  44    3.9 

198  43  30.3 

44  18.7 
43  42.8 
43    9.1 

148.47 
148.56 
148.65 

0.75 
0.78 
0.78 

.9991334 
.9990105 
.9988873 

51.2 
51.3 
51.4 

10  43  38.75 

10  39  42.85  i 
10  35  46.94  1 

13 
14 
15 

286 
287 
288 

199  42  58.8 

200  42  29.4 

201  42    2.1 

42  37.5 
42    8.0 
41  40.6 

148.73 
148.82 
148.90 

0.74 
0.68 
0.60 

.9987638 
.9986399 
.9985157 

51.5 
51.6 
51.8 

10  31  51.03 
10  27  55.12 
10  23  59.22 

16 
17 
18 

289 
290 
291 

202  41  36.8 

203  41  13.4 

204  40  51.7 

41  15.2 
40  51.6 
40  29.8 

148.98 
149.06 
149.14 

0.50 
0.38 
0.25 

.9983912 
.9982666 
.9981422 

51.9 
51.9 
51.8 

10  20    3.31 
10  16    7.40  , 
10  12  11.49 

19 
20 
21 

292 
293 
294 

205  40  31.8 

206  40  13.6 

207  39  57.1 

40    9.8 
39  51.5 
39  34.9 

149.21 
149.28 
149.34 

+0.12 

-0.01 

0.13 

.9980179 
:9978939 
.9977704 

51.7 
51.5 
51.3 

10    8  15.59 
10    4  19.68 
10    0  23.77 

22 
23 
24 

295 
296 
297 

208  39  42.3 

209  39  29.2 

210  39  17.7 

39  20.0 
39    6.8 
38  55.2 

149.41 
149.49 
149.57 

0.23 
0.31 
0.35 

.9976475 
.9975252 
.9974038 

51.1 
50.8 
50.4 

9  56  27.86 
9  52  31.96  1 
9  48  36.05 

25 
26 
27 

298 
299 
300 

211  39    8.0 

212  39    0.2 

213  38  54.2 

38  45.4 
38  37.5 
38  31.3 

149.64 
149.72 
149.79 

0.36 
0.34 
0.29 

.9972835 
.9971644 
.9970467 

49.9 
49.3 

48.7 

9  44  40.14 
9  40  44.23 
9  36  48.31 

28 
29 
30 
31 

301 
302 
303 
304 

214  38  50.0 

215  38  47.6 

216  38  47.1 

217  38  48.7 

38  27.0 
38  24.5 
38  23.9 
38  25.3 

149.88 
149.94 
150.03 
150.11 

0.22 

0.13 

-0.01 

+0.12 

.9969304 
.9968155 
.9967021 
.9965902 

48.1 
47.5 
46.9 
46.3 

9  32  52.40  , 
9  28  56.49  i 
9  25    0.58  1 
9  21    4.68 

32 

S05 

218  88  52.3 

38  28.8 

150.20 

+0.26 

9.9964797 

-45.7 

9  17    8.77 

uaqolDOZgr  tba  data,  A' 

tOtlMWMei 

lalnox  of  Jaaott 

rjOd. 

DUr.  for  1  hour 
-9«.8396 
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GREENWICH  MEAN  TIME. 

, 

THE 

MOON'S 

1 

"8 
1 

8KHIDIAMCTCB. 

BORIZOMTAL 

PARALLAX. 

MSRIDIAN  PASSAOK. 

AGE. 

Noon. 

Hldnlciit. 

Noon. 

Dlff.  for 
Ihonr. 

Midnight 

DiflT.  for 
Ihour. 

DiflT.  for 
I  hoar. 

Noon. 

1 
2 
3 

15    6.2 
14  58.6 
14  52.8 

/              II 

15    2.2 
14  55.5 
14  50.8 

55  19l0 
54  51.2 
54  30.0 

tt 
-1.26 
1.03 
0.72 

55    4.4 
54  39.7 
54  22.4 

-L16 
0.89 
0.54 

h      m 

14  23.6 

15  9.1 
15  55.9 

m 

1.87 
1.92 
1.98 

d 

16.7 
17.7 

18.7 

4 
5 
6 

14  49.3 
14  48.3 
14  50.2 

14  48.5 
14  4a9 
14  52.1 

54  17.0 
54  13i5 
54  20.2 

-0.35 

■M).06 

0.50 

54  14.0 
54  15.6 
54  27.5 

-0.15 

+0.28 

0.71 

16  44.1 

17  33.5 

18  23.4 

2.04 
2.07 
2.08 

19.7 
20.7 
21.7 

7 
8 
9 

14  54.8 

15  2.2 
15  11.9 

14  58.2 

15  6.7 
15  17.5 

54  37.3 

55  4.3 
55  40.0 

0.92 
1.32 
1.65 

54  49.6 

55  21.1 

56  0.5 

1.13 
1.49 
1.78 

19  13.4 

20  2.9 
20  51.6 

2.07 
2.03 
2.00 

22.7 
23.7 
24.7 

10 
11 
12 

15  23.5 
15  36.1 
15  48.9 

15  29.7 
15  42.6 
15  55.0 

56  22.5 

57  9.0 
57  55.9 

1.8d 
1.97 
1.91 

56  45.4 

57  32.6 

58  18.4 

1.94 
1.96 
1.82 

21  39.7 

22  27.3 

23  15.4 

1.99 
1.99 
2.02. 

25.7 
26.7 
27.7 

13 
14 
15 

16    0.8 
16  10.7 
16  17.8 

16    6.0 
16  14.7 
16  20.2 

58  39.5 

59  16.0 
59  42.2 

1.69 
1.32 
0.85 

58  58.9 

59  30.5 
59  50.8 

1.52 
1.09 
0.59 

6 
0    4.6 
0  55.8 

2.09 
2.19 

28.7 
0.2 
1.2 

16 
17 
18 

16  21.7 
16  22.3 
16  19.9 

16  22.4 
16  21.4 
16  17.7 

59  56.4 
59  58.5 
59  49.6 

■M).33 

-0.15 

0.57 

59  58.9 
59  55.3 
59  41.8 

■M).08 

-0.37 

0.73 

1  49.9 

2  47.2 

3  47.1 

2.33 
2.45 
2.54 

2.2 
3.2 
4.2 

19 
20 
21 

16  15.1 
16    8.7 
16     1.2 

16  12.0 
16    5.0 
15  57.3 

59  32.1 
59    8.5 
58  41.2 

0.87 
1.07 
1.18 

59  20.9 
58  55.2 
58  26.8 

0.99 
1.14 
1.21 

4  48.3 

5  48.9 

6  47.0 

2.55 
2.48 
2.35 

5.2 
6.2 
7.2 

22 
23 
24 

15  53.3 
1545.2 
15  37.1 

15  49.3 
15  41.2 
15  33.0 

58  12.2 
57  42.4 
57  12.5 

1.23 
1.24 
1.24 

57  57.3 
57  27.5 
56  57.7 

1.24 
1.24 
1.24 

7  41.6 

8  32.6 

9  20.4 

2.20 
2.05 
1.94 

8.2 

9.2 

10.2 

25 
26 
27 

15  29.0 
15  21.1 
15  13.3 

15  25.0 
15  17.2 
15    9.6 

56  42.8 
56  13.6 
55  45.2 

1.23 
1.20 
1.16 

56  28.2 
55  59.3 
55  31.6 

1.22 
1.18 
1.12 

10    5.9 

10  50.1 

11  33.8 

1.86 
1.82 
1.82 

11.2 
12.2 
13.2 

28 
29 
30 
31 

15    6.0 
14  59.4 
14  53.7 
14  49.4 

15    2.6 
14  56.4 
14  51.3 
14  47.9 

55  18.4 
54  53.9 
54  33.2 
54  17.4 

1.08 
0.95 
0.77 
0.53 

55    5.8 
54  43.0 
54  24.5 
54  11.8 

1.02 
0.87 
0.66 
0.39 

12  17.8 

13  2.9 

13  49.3 

14  37.2 

1.85 
1.90 
1.97 
2.03 

14.2 
15.2 
16.2 
17.2 

32 

14  46.9 

14  46.4 

54    8.1 

-0.23 

54    6.4 

-0.06 

15  26.2 

2.06 

18.2 
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GREENWICH  MEAN  TIME 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMenslon. 

Dur. 

forlm. 

Diff. 
for  I  m. 

Hoar. 

Right  AMenslon. 

DlflT. 
for  1  m. 

DecUnndoB. 

IHK. 
forlm. 

SI 

JNDA^ 

Y  1. 

TUESDAY  3. 

0 

h    m      ■ 
2  36  42.16 

■ 

N.lf37iy:7 

11.416 

0 

h    m      ■ 

4  12  40.02 

■ 
94)456 

N.19  24  4a6 

It 
7.817 

1 

2  38  39.92 

1.9633 

11  48  40.9 

11J57 

1 

4  14  42.84 

9.0480 

19  32  32.9 

7.796 

2 

2  40  37.74 

1.9644 

12    0    0.5 

IIJ997 

2 

4  16  45.78 

9.0503 

19  40  13.7 

7.fi35  1 

3 

2  42  35.64 

1M5S 

12  11  16.5 

11.936 

3 

4  18  48.87 

94)SQ6 

19  47  49.1 

7.M4  1 

4 

2  44  33.60 

1.9066 

12  22  28.8 

11.174 

4 

4  20  52.09 

9.654^ 

19  55  19.0 

7.459 

5 

2  46  31.63 

1JW78 

12  33  37.4 

11.119 

5 

4  22  55.44 

94)669 

20    2  43.4 

7J69 

« 

2  48  29.7t^ 

IJIOO 

12  44  42.3 

114)60 

6 

4  24  58.92 

94)691 

20  10    2J2 

7.966 

7 

2  50  27i^l 

1.9703 

12  55  43.4 

10.966 

7 

4  27    2.54 

9.6614 

20  17  15.5 

7.175 

8 

2  52  26.16 

1.9716 

13    6  40.6 

10.999 

8 

4  29    6.29 

94)636 

20  24  ^ 

74)61 

9 

2  54  24.50 

1.9730 

13  17  34.0 

10.857 

9 

4  31  10.17 

94)659 

20  31  25J2 

6.986 

10 

2  56  22.92 

1.9743 

13  28  23.5 

10.791 

10 

4  33  14.19 

94)661 

20  38  21.5 

6b80l 

11 

2  58  21.42 

L.9757 

13  39    9.0 

10.794 

11 

4  35  18.34 

94)704 

20  45  12.1 

6.797 

13 

3    0  20.01 

1.9779 

13  49  50.4 

10.657 

12 

4  37  22.6;^ 

9.0796 

20  51  57.1 

«.1«9 

13 

3    2  18.69 

1.9787 

14    0  27.8 

16.589 

13 

4  39  27.05 

94)747 

20  58  36.3 

6bM6 ; 

14 

3    4  17.45 

1.9801 

14  11    1.1 

10.591 

14 

4  41  31.60 

94)770 

21    5    9.7 

6.5«7  1 

15 

3    6  16.31 

1.9817 

14  21  30.3 

10.459 

15 

4  43  36.29 

94)799 

21  11  37.2 

6.419  1 

16 

3    8  15.26 

1.9639 

14  31  55.4 

10.383 

16 

4  45  41.11 

94)814 

21  17  58.8 
21  24  14.6 
.    21  30  24.5 
21  36  28.4 
21  42  26.3 

6J19 

17 

3  10  14.30 

1.9648 

14  42  16.3 

10.313 

17 

4  47  4a06 

94)830 

6J914 

18 

3  12  13.44 

1.9865 

14  52  32.9 

10.941 

18 

4  49  51.14 

9.0856 

6.115 

19 

3  14  12.68 

1.9881 

15    2  45.2 

10.169 

19 

4  51  56.34 

9.0879 

64)15  1 

20 

3  16  12.02 

141899 

15  12  5a2 

104)97 

20 

4  54    1.69 

94)903 

5.916 

21 

3  18  11.46 

1J9I6 

15  22  5&9 

104)95 

21 

4  56    7.17 

94)994 

21  48  18.3 

5.617 

22 

3  20  11.01 

14934 

15  32  56.2 

9.951 

22 

4  58  12.77 

94)945 

21  54    4.3 

5.716 

23 

3  22  10.66 
M( 

1.9951 

)NDA^ 

N.15  42  51.0 
r  2. 

9.875 

23 

5    0  l&M 
WEI 

94)967 

)NESI 

N.21  59  44.2 
)AY  4. 

5.61a 

0 

3  24  10.42 

1JI968 

N.15  52  41.2 

9.799 

0 

5    2  24.38 

94)989 

NJ22    5  17.91 

6.511 

1 

3  26  10JS18 

1.9987 

16    2  26.9 

9.794 

1 

5    4  30.38 

94010 

22  10  45.5 

6.469 

2 

3  28  10.26 

9.6006 

16  12    8.1 

9.649 

2 

5    6  36.50 

9J031 

22  16    7.0 

&.S66 

3 

3  30  10.35 

9.6094 

16  21  44.8 

9.573 

3 

5    8  4275 

9.1051 

22  21  22.5 

5.906 

4 

3  32  10.55 

9UH>43 

16  31  J6.9 

9.495 

4 

5  10  49.12 

9.1079 

22  26  31.8, 

6.109 

5 

3  34  10.87 

9.0069 

16  40  44.2 

9.416 

5 

5  12  55.62 

9.1093 

22  31  34.8 

4.P97 

6 

3  36  11.30 

941081 

16  50    6.8 

9.337 

6 

5  15    2.24 

9.1113 

22  36  31.5 

4.699 

7 

3  38  11.85 

94»100 

16  59  24.6 

9.958 

7 

5  17    8.98 

9.1134 

22  41  21.9 

4.787 

8 

3  40  12.51 

9UM90 

17    8  37.7 

9.178 

8 

5  19  15.85 

9.U55 

22  46    6.0 

4J6i 

9 

3  42  13.30 

94)141 

17  17  46.0 

9.097 

9 

5  21  22.84 

9.1175 

22  50  43.8 

4.577 

10 

3  44  14.21 

9.0161 

17  26  49.4 

94)16 

10 

5  23  29.95 

9.U94 

22  55  15^ 

4.479 

11 

3  46  15.23 

94)161 

17  35  47.9 

8.933 

•11 

5  25  37.17 

9.1914 

22  59  40.5 

4J67 

12 

3  48  16.38 
3  50  17.65 

941909 

17  44  41.4 

8.851 

12 

5  27  44^^1 

9.1933 

23    3  59.3 

4J960  1 

13 

94»99 

17  53  30.0 

8.768 

13 

5  29  51.97 

9.1953 

23    8  11.7 

4.159  1 

14 

3  52  19.04 

9.0943 

18    2  13.6 

8.685 

14 

6  31  59.54 

9.1971 

23  12  17.6 

44)44 

15 

3  54  20.56 

94)964 

•     18  10  52J8 

8.601 

15 

6  34    7.22 

9.1990 

23  16  17.0 

34»7 

1  16 

3  56  22.21 

941986 

18  19  25,7 

8.515 

16 

5  38  15.02 

9.1308 

23  20  10.0 

3.80  1 

17 

3  58  23.911 

94)306 

18  27  54.0 

8.499 

17 

538  22.92 

9.1396 

23  23  5a5 

3.791   ' 

18 

4    0  25.89 

,     94)327 

18  36  17.2 

8.343 

18 

5  40  30.94 

9.1344 

23  27  36.5 

3.619  t 

19 

4    2  27.92 

9.0949 

,     1-8  44  35.2 

8.957 

19 

5  42  39.06 

9.1361 

23  31    9.9 

.^50»  1 

20 

4    4  3l).08 

9.0370 

18  52  48.0 

8.170 

20 

5  44  47.28 

9.1379 

23  34  3(5.8 

3.393 

21 

4    6  SIM 

94)393 

,     19    0  55.6 

64)89 

21 

5  46  55i>l 

9.I3G7 

23  37  57.1 

34183  ! 

22 

4    8  31.79 

1      94M15 

19    8  57.9 

74)94 

22 

5  49    4.04 

9.1414 

23  41  10.6 

3.173  1 

.  23 

4  10  37.34 

94M36 

19  16  54.9 

74)06 

23 

5  51  12.58 

9.1431 

23  44  17J^ 

34)69 

24 

4  12  40.02 

9.0459 

N.19  24  46.6 

7.817 

24 

5  53  21.21 

9.1447 

N.23  47  18.3 

9.95) 

Tl. 
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GREENWICH  MEAN  TIME. 


THE  MOONS  BIGHT  ASCENSION  AND  DECLINATION. 


;Hoiir. 


lUfbt 


for  1  m. 


DeellnatioB. 


Difr. 
forlm 


Honr. 


Rlfbt  Aiieeiiidon. 


Did 
for  I  m. 


DeclioHUoii. 


Difr. 
tftr  Im. 


0 

1 

3 
4 
5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23  I 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THDRSDAY  5. 


5 
5 
5 
5 
6 
6 
6 
6 


53  21J21 
55  29^ 
57  38.77 
59  47^ 
1  56.70 
4  5.79 
6  14.98 
8  24M 
6  10  33.60 
6  12  4a03 
6  14  52.55 
6  17  2.14 
6  19  11.81 
6  21  21.55 
6  23  31.37 
6  25  41J2^ 
6  27  51.20 
6  30  1.21 
6  32  11J29 
6  34  21.43 
6  36  31.62 
6  38  41.86 
6  40  ^.16 
6  43    2.51 


94447 
3.1464 
9.1479 
9.1494 
9.1508 
9.1393 
9.1597 
9.1551 
9.1560 
9.1579 
9.1509 
9.1005 
9.1017 
9Je30 
9.1043 
9.1053 
9.1003 
9.1074 
9.1085 
9.1094 
9.1703 
9.1719 
9.1791 
9.1799 


N.23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

N.24 


47  18.3 
50  12.1 
52  59.2 
55  39.6 
58  13.2 
0  40.1 
3    0.3 

5  lae 

7  20.5 
9  20.3 

11  13.3 

12  59.5 
14  38.8 

16  11.3 

17  36J^ 

18  55.7 

20  7.6 

21  12.6 

22  10.6 

23  1.7 

23  45.9 

24  23.1 

24  53.4 

25  16.7 


FRIDAY  6. 


6  45  12.91 
6  47  23.35 
6  49  33.84 
6  51  44.37 
6  53  54^ 
6  56  5.54 
6  58  16.18 


0  26.85 
2  37.55 
4  48.28 
6  59.03 
9  9.80 
11  2a59 
13  31.40 
15  42.23 
17  53.06 
20  3.90 
.  22  14.75 
7  24  25.61 
7  26  3a47 
7  28  47.34 
7  30  5ai9 
7  33  9.04 
7  35  19.90 
7  37  30.74 

W 


7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 


9.1737 
9.1744 
9.1759 
9.1758 
9.1704 
9.1770 
9.1770 
9.1781 
9.1780 
9.1790 
9.1793 
9.1797 
9.1800 
9.1809 
9.1805 
9.1800 
9.1807 
9.1809 
9.1810 
9.1811 
9.1810 
9.1609 
9a800 
9.1608 
9.1800 


24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
N.23 


25  33.1 
25  42.5 
25  44.9 
25  40.2 
25  28.5 
25  9.9 
24  44.3 
24  11.7 
23  32.1 
22  45.4 
21  51.6 
20  50.8 
19  43.0 
18  28.2 
17  6.3 
15  37.3 
14  1.3 
12  18.3 
10  28.2 
8  31.1 
6  27.0 
4  15.8 
1  57.6 
59  32.4 
57  0.1 


9.960 
9.841 
9.799 
9.017 
9UMM 
9.393 
9.981 
9.108 
a.064 
1.940 
1.897 
L713 
1.598 
1.484 
1.370 
1.956 
1.141 
1.095 
0.909 
0.794 
0.078 
0.509 
0.447 
0.331 


0.915 
40.098 
-0.019 
0.130 
0.959 
0.308 
0.485 
0.009 
0.719 
0.837 
0.955 
1.079 
1.188 
IJOO 
1.494 
1.549 
1.059 
1.776 
1.893 
9.010 
9.197 
9.945 
9.369 
9.479 
9.597 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


SATURDAY  7. 


7 
7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 


37  30.74 
39  41.57 
41  52.39 
44  3.19 
46  13.97 
48  24.74 
50  35.48 
52  46J20 
54  56.90 
57  7.56 
59  18.19 
1  28.79 
3  39.36 
5  49.89 
8  0.39 
8  10  10.85 
8  12  21.26 
8  14  31.63 
8  16  41.95 
8  18  52.23 
8  21  2.46 
8  23  12.64 
8  25  22.77 
8  27  32.84 


9.1800  NJ23  57  0.1 
9.1804  23  54  20.8 
23  51  34.5 
23  48  41J2 
23  45  40i) 
23  42  33.6 
23  39  VJJ^ 
23  35  58.0 
23  32  29.7 
23  28  54.4 
23  25  12.2 
23  21  2a0 
23  17  26.9 
23  13  23J^ 
23  9  13.9 
23  4  57.0 
23  0  33.2 
22  56  2.5 
22  51  25.0 
22  46  40.6 
22  41  49.4 
22  36  51.3 
22  31  46.4 
N.22  26  34.7 


94801 
9.1798 
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TUESDAY  17. 

THURSDAY  19. ' 

0 

h     m      f 
16  22  48.19 

9JS033 

S.20    759:4 

u 

9.000 

0 

18**26*34'.52 

1       • 
9.6150 

8.24  26    8U) 
24  27  30.9 

l.4»  j 

1 

16  25  18.51 

8.5075 

20  16  55.4 

8.866 

1 

18  29  11.41 

94145 

1.997  1 

2 

16  27  49.09 

9.5] 17 

20  25  43.3 

8.731 

2 

18  31  48.26 

,     9.6140 

24  28  43.6 

1.197 

3 

16  30  19.92 

9.5100 

20  34  23.1 

8.594 

3 

18  34  25.07 

9.6133 

24  29  46.1 

0.958 

4 

16  32  51  01 

9.5903 

20  42  54.6 

&456 

4 

18  37    1.85 

9.6195 

24  30  38.5 

0.7W  . 

5 

la  35  22.35 

9.5943 

20  51  17.8 

8.317 

5 

18  39  38.57 

9.6114 

24  31  20.8 

om\ 

6 

16  37  53.9G 

9.5965 

20  5f)  32.6 

8.176 

6 

18  42  15.22 

9.610^ 
9j0i90 

24  31  52.«^ 
24  32  14.9 

0.451 

7- 

16  40  25.77 

9.5398 

21    7  38.9 

a033 

7 

18  44  51.80 

0.963 

8 

16  42  57.84 

9J»65 

21  15  36.6 

7.890 

8 

18  47  28.31 

9.6078 

24  32  26i) 

-0.116 

9 

16  45  30.14 

9.5404 

21  23  25.7 

7.746 

9 

18  50    4.74 

9.6063 

24  32  28.8 
24  32  20.6 

-H^Mi 

le 

16  48    2.68 

9.5449 

21  31    6.1 

7.600 

10 

18  52  41.07 

9.6046 

9.991 

11 

16  50  35.44 

9.5478 

21  38  37.7 

7.459 

11 

18  55  17.30 

9.6090 

24  32    2.3 

0.368 

n 

16  53    8.41 

9J»15 

21  46    0.4 

7.304 

12 

18  57  53.44 

9^19 

24  31  34.0 

0Ji56 

13 

16  55  41.62 

9.5551 

21  53  14.2 

7.156 

13 

19    0  29.45 

9.5909 
9.5979 
9.5960 

24  30  55.7 

0.799  : 

14 

16  58  15.03 

9.5r.85 

22    0  19.1 

7.006 

14 

19    3    5.34 

34  30    7.4 

0.88B| 

15 

17    0  48.64 

9.5619 

22    7  14.9 

6.854 

15 

19    5  41.11 

24  29    9.1 

iMi 

16 

17    3  22.46 

9.5653 

22  14    1.6 

6.709 

16 

19    8  ia73 

9.5096 

24  26    04) 

1.919  ' 

17 

17    5  56.48 

9U)685 

22  20  39.2 

BJtfiO 

17 

19  10  52J22 

9.5909 

34  26  42.8 

1.383 

18 

17    8  30.68 

9.5716 

22  27    7.6 

6.396 

18 

19  13  27.55 

9.5876 

24  25  14.9 

1.547 

19 

17  11    5.07 

9.5747 

22  33  26.7 

6.940 

19 

19  16    2.73 

9.5849 

24  23  37.1 

1.719 

20 

17  13  39.64 

9.5777 

22  39  36.4 

6.063 

20 

19  18  37.74 

9.5890 

24  21  49.5 

1.875 

21 

17  16  14.39 

9.5806 

22  45  36.7 

6.997 

21 

19  21  12.57 

9.5791 

24  19  52.1 

9.637 

22 

17  18  49.32 

9.5833 

22  51  27.6 

5.760 

22 

19  23  47.23 

9.570 

24  17  45.0 

9.199 

23 

17  21  24.39 

9.5850 

S.22  57    9.0 

6311 

23 

19  26  21.72 

9.5731 

S.24  15  26.2) 

9.360 

WED 

NESD. 

AY  18. 

FRIDAY  aO. 

0 

17  23  59.62 

9.5886 

S.23    2  40.91 

6.459 

0 

19  28  500^ 

9.5608 

S.24  13    1.8 

9.S90 

1 

17  26  35.01 

9.5910 

23    8    3.2 

5.991 

1 

19  31  3a09 

9.5664 

24  10  25.8 

9.680 

2 

17  29  10.54 

9J093 

23  13  15.8 

6.130 

2 

19  34    3.97 

9.5630 

24    7  40il 

9.840 

3 

17  31  46.20 

9.5054 

23  18  18.8 

,     4.969 

3 

19  36  37.65 

9.5595 

24    4  45.0 

9.998  , 

4 

17  34  21.99 

9.50?a 

23  23  12.1 

4.807 

4 

19  39  11.11 

9.5558 

24    1  40.4 

3055 

5 

17  36  57.91 

9.5007 

23  27  55.6 

4.643 

5 

19  41  44.35 

Q,5ff^ 

23  58  26.4 

3.319 

6 

17  39  33.95 

9.6015 

23  32  29.2 

4.476 

6 

19  44  17.35 

9.5489 

23  55    aO 

3w467 

7 

17  42  10.09 

9.6033 

23  36  5.3.0 

4.315 

7 

19  46  50.13 

9.5443 

23  51  30.3 

3J99 

8 

17  44  46.35 

941050 

23  41    7.0 

4.151 

8 

19  49  22.66 

9.5403 

23  47  48.3 

3.777 

9 

17  47  22.70 

9.6005 

23  45  11.1 

zjm 

9 

19  51  54.96 

9.5361 

23  43  57.1 

3^99 

10 

17  49  59.13 

9.6079 

23  49    5.3 

3.890 

10 

19  54  27.00 

9.5310 

23  39  56.8 

4.081 

11 

17  52  35.65 

9.6003 

23  52  49.5 

3.653 

11 

19  56  58.79 

9.5976 

23  35  47.4 

4JB33 

12 

17  55  12.25] 
17  57  48.91 

9.6105 

23  56  23.7 

3.487 

12 

19  59  30^1 

9.5939 

23  31  28.9 

4.383 

13 

9.6115 

23  59  47.9 

3J19 

13 

20    2    1.57 

9.5188 

23  27    1.4 

4.5S 

14 

18    0  25.63 

9.6195 

24    3    2.0 

3.159 

14 

20    4  32J56 

9.5149 

23  22  25.0 

4.680 

15 

18    3    2.40 

9.6133 

24    6    6.1 

9J84 

15 

20    7    3.27 

9.5005 

23  17  39.8 

4.897 

16 

18    5  39J22 

9.6141 

24    9    0.1 

9.816 

16 

20    9  33.71 

9.5049 

23  12  45.8 

4.973 

i  17 

18    8  16.09 

9.6146 

24  11  44.0 

9.648 

17 

20  12    a86 

9.5009 

23    7  43.0 

5.118 

18 

18  10  52.97 
18  13  29.89 

9.6150 

24  14  17.9 

9.461 

18 

20  14  33.73 

9.4953 

23    2  31.6 

5.961 

19 

9.6154 

24  16  41.7 

9.319 

19 

20  17    3.29 

9.4904 

22  57  11.6 

5.404 

20 

18  16    6.82 

9.6155 

24  18  55.3 

9.149 

20 

20  19  32.57 

9.4835 

22  51  43.1 

5.547 

21 

18  18  4a75 

9.6155 

24  20  5a7 

1.979 

21 

20  22    1.5^ 

9.4804 

22  46    6.0 

5J668 

22 

18  21  20.68 

9.6155 

24  22  51.9 

1.803 

22 

20  24  30.21 

9.4753 

22  40  20.5 

5.897 

23 

18  23  57.61 

9.6154 

24  24  35.0 

1.684 

23 

20  26  58.58 

9.4709 

22  34  26.7 

5.965 

\^ 

18  26  34.52 

9.6150 

S.24  26    8.0 

1.466 

24 

20  29  26.64 

9.4650 

S.22  28  24.7 

6.169 

x« 
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GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hovr. 


Ricbi  Aieeoiloii. 


Diff. 
fbrlm. 


DeeUnatioD. 


Diff. 
forlm 


Hoor. 


Right  AieentioB. 


for  1  m, 


for  1  m. 


0 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


SATURDAY  21. 


h  m 

0 

20  29 

1 

20  31 

2 

20  34 

3 

20  36 

4 

20  39 

5 

20  41 

6 

20  44 

7 

20  46 

8 

20  48 

9 

20  51 

10 

20  53 

11 

20  56 

12 

20  58 

13 

21  1 

14 

21  3 

15 

21  5 

16 

21  8 

17 

21  10 

18 

21  12 

19 

21  15 

20 

21  17 

21 

21  19 

22 

21  22 

23 

21  24 

26.64 
54.38 
21.81 
48M\ 
15.6^ 
42.15; 

8J27i 
34.07, 
59.53 
24.66 
49.45 
13.90; 
38.00 

1.77: 
25,19; 
48.27i 
11.00, 
33.39 
55.42 
17.11 
3a45 
59.44 
20.08 
4037 


9.4eS0| 
9.4S07 
9.4544 
9.4400 
9.4437 
9.4989 
9.4398 
9.4979 
9.49K 
9.4M0 
9.41(13 
9.4(H6 


9.3839 
9.3675 
9.3817 
9.3760 
9.3709 
9.3644 
9.3S86 
9.3507 
9.3460 


9.3161  S. 


L22  2^  2^.7 
22  22  14.5 
22  15  56.2 
22  9  29.8 
22  2  55.4 
21  56  13.1 
21  49  2a0 
21  42  25.2 
21  35  19.7 
21  28  6.5 
21  20  45.8 
21  13  17.7 
21  5  420) 
20  57  59.6 
20  50  9.6 
20  42  12.5 
20  31  a3 
20  25  57.1 
20  17  39.0 
20  9  14.1 
20  0  42.5 
19  52  4.2 
19  43  19.4 

.  19  34  28.1 


SUNDAY  22. 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 


27  0.301 
29  19.89 
31  39.12 
33  5a00 
36  16.55 
38  34,73 
40  52,57 

43  iao6 

45  27,20 

47  4a99 

50    0.45 

52  ia55 

54  32.31 

56  47.73 

59    2.80 

1  17.55 

3  31.95 

5  46.01 

7  59.74 

10  13.14 

12  26.20 

14  38.94 

16  51.34 

19    3.43 

21  15.19 


9,3935 
9,3177 
9.3119 
9JW61 


9.9686 
9.9898 
9.9791 
9.9714 
9J98S6 
94K08 


9.9485 

9.9490 

9.9316 
9,9961 


9,9150 
9.9085 
9.9041 
9.1068 
9.1034 


S.19 
19 
19 

18 
18 
18 
18 
18 
18 
18 
17 
17 
17 
17 
17 
16 
16 
16 
16 
16 
16 
15 
15 
15 
3.15 


25  3031 
16  202 
7  15.9 
57  5a4 
48  308 

39  8.2 

29  33.6 
19  53,2 
10    7.1 

0  15.2 
50  17,7 

40  14.7 

30  &3 
19  52.6 

9  33.5 
59  9.2 
48  39.8 
38  5.4 
27  2O0 
16  41.7 

5  52.6 
54  58.8 
44  0.4 
32  57.5 
21  501 


6.109 

6.937 

6.379 

6UMI7 

6.630 

6.770 

6.800 

7.1 

7.156 

7.989 

7.407 

7.590 

7.651 

7.779 

7.809 

6.611 

8.198 

8.944 

8,358 

8.471 

8.589 

8.609 

8.801 

8J00 


oan6 

9.190 
0.993 
0.306 
0.497 
9.597 
0.695 
0.791 
9.617 
0.019 
10.004 
10U»05 
10.184 
10JI73 
10.3ffi 
10.448 
10,539 
10.615 

10.778 
10,857 
10.035 
11.811 
11J086 
11.161 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


MONDAY  38. 


Ii     m     I 

22  21  15.19 
22  23  2063 
22  25  37.75 
22  27  48.55 
22  29  59.05 
22  32  9.23 
22  34  19.11 
22  36  28.67 
22  38  37,93 
22  40  46.91 
22  42  55.57 
22  45  3.94 
22  47  12.01 
22  49  19.80 
22  51  27.30 
22  53  34.51 
22  .55  41,46 
22  57  4ai2 

22  59  54,51 

23  2  063 
23  4  &48 
23  6  12J06 
23  8  17^ 
23  10  22.46 


9.1994 
9.1880 
9.1897 
9.1775 
9.1790 
9.1679 
9.1690 
9.1560 
9.1590 
ft.1470 
9.1490 
9.1370 
9.1391 
9.1973 
9.1996 
ft.1180 
9,1134 
9,1688 
9.1049 
9^0007 


S.  15  21 
15  10 
14  59 
14  48 
14  36 
14  25 
14  13 
14  1 
13  50 
13  38 
13  26 
13  14 
13  2 
12  51 
12  38 
12  26 
12  14 
12  2 
11  50 
11  38 
11  25 
11  13 
11     0 

ai0  48 


TUESDAY  24. 


23  12 
23  14 
23  16 
23  18 
23  20 
23  22 
23  24 
23  26 
23  28 
23  30 
23  33 
23  35 
23  37 
23  39 
23  41 
23  43 
23  45 
23  47 
23  49 
23  51 
23  53 
23  55 
23  57 
23  59 
0    1 


27,27 
31^ 
301 4 
4021 
44,04 
47.63 
5099 
5412 
57,02 
59.70 
2.15 
4.39 
042 
8.24 
9.85 
1L26 
12.47 
ia49 
14.32 
14.97 
15.42 
15.69 
15.79 
15.72 
15.47 


%jrm 


9,0610 
941670 


9.0509 
9.0465 
9.0438 


9.0355 


9,0938 
9UI918 
9.M86 
9U>155 
9.0193 
9U)001 
9.4M60 
94M31 


1,0074 
1.9045 


a  10  35 
10  23 
10  10 
9  57 
9  45 
9  32 
9  19 
9  6 
8  54 
8  41 
828 
8  15 
8  2 
7  49 
736 
7  23 
7  10 
6  57 
643 
6(>0 
6  17 
6  4 
5  51 
5  37 

S.  524 


50.1 
38.2 
22.0 

1.6 
37.0 

8.3 
35.6 
59.0 
18.5 
34.2 
46.2 
54.6 
59.4 

0,7 
58^ 
53.2 
44.6 
32.8 
17.9 

OJO 
39.1 
15.3 
48.7 
1031 


47-3 
12.7 
35,6 
501 
14,2 
29.9 
43-3 
54,6 
3.9 
11.2 
16.5 
19.8 
21.2 
209 

lao 

15.5 

104 

a8 

5.5.7 
403 
35.6 
23.7 
107 
505 
41.3 


11.161 
11.934 
11.305 
11.375 
11.444 
11.519 
11.577 
11UH9 
11.7W 
11.780 
11.830 
11.890 
11.040 
19.007 
194M9 
19.117 
19.170 
19.999 
19.978 
19.390 
19.379 
19.490 
19.467 
19.519 


19.S65 

19.507 

19.638 

19.678 

19.718 

19.757 

19.704 

19.808 

19.669 

19.885 

19.998 

19J6I 

19J01 

13.018 

13.645 

13.079 

13.008 

13.190 

13.146 

13.167 

13.188  ' 

13MB 

13.997 

13.945  ; 

13.969 
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XI. 


I 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                            j 

Hoar. 

Right  Ascension. 

DIff. 
forlm. 

Declination. 

Dim 

for  1  m. 

Hoar. 

DIff. 
forlm. 

D«ello«lion. 

Dur. 

fori  m. 

WEDNESDAY  25. 

FRIDAY  27. 

I 

1 

h     m     f 

« 

O         /         /' 

// 

h     m      M 

I 

N.  5  11  47.7 
5  24  4ai 

0 

0    1  15.47 

1.91M5 

S.  5  24  41.3 

13.963 

0 

1  34  56.13 

1.9309 

I9.88B 

1 

0    3  15.06 

1.9919 

5  11  25.1 

13.977 

I 

1  38  blSfd 

1.9311 

14.857 

2 

0    5  14.49 

1.9893 

4  58  ao 

13.393 

2 

1  33  47.87 

1.9313 

5  37  30.6 

:2ja& 

3 

0    7  ia76 

1.9866 

4  44  50.1 

13.305 

3 

1  40  4a75 

1.9014 

5  50  19.l' 

1S.7»3 

4 

0    9  12.89 

1.9840 

4  31  31.4 

13.317 

4 

1  42  39.63 

1.9316 

6    3    5.7, 

19.706  ' 

5 

0  11  11.85 

1.9815 

4  18  12.0 

13.339 

5 

1  44  35.54 

1.9319 

6  15  50.3 

13.796 

(> 

0  13  10.67 

1.9791 

4    4  51.9 

13.340 

6 

1  46  31.46 

1.S391 

6  28  32.8: 

I9.C91 

7 

0  15    9.34 

1.9768 

3  51  31.2 

13.349 

7 

1  48  27.39 

10095 

6  41  ia2; 

I9.CS5 

8 

0  17    7.88 

1J»745 

3  38  10.0 

13.357 

8 

1  50  23.36 

1JQ99 

6  53  51.4! 

13.618 

9 

0  19    a28 

1.9733 

3  24  48.4 

13.363 

9 

1  52  19.34 

1.9333 

7    6  27.4' 

I9J61 

10 

0  21    4.55 

1J»701 

3  11  26.4 

13.370 

10 

1  54  15.35 

1.9338 

7  19    1.1 

19.S49 

11 

0  23  .2.69 

1.9880 

2  58    4.0 

13.376 

11 

1  56  11.40 

1.9344 

7  31  32.4' 

I9.5ffl 

12 

0  25    0.71 

1.9660 

2  44  41.3 

13.380 

12 

1  58    7.48 

1.9350 

7  44    1.4i 

lS.40i 

13 

0  26  58.60 

1.9640 

2  31  18.4 

13J)83 

13 

2    0    3.60 

1.9356 

7  56  270)1 

19.491   . 

14 

0  28  56.38 

1.9031 

2  17  55.3 

13.386 

14 

2    1  59.75 

1.9363 

8    8  51i)| 

13.379 

15 

0  30  54.05 

1.9601 

2    4  32.1 

13.387 

15 

2    3  55i)6 

ijxm 

8  21  1^4) 

13.3T7 

16 

0  32  51.60 

14»583 

1  51    8.9 

13.386 

16 

2    5  52.20 

IJKm 

8  33  32.4 

13.994 

17 

0  34  49.04 

14»565 

1  37  45.8 

13.384 

17 

2    7  48.49 

1.9386 

8  45  48.7 

130M9I 
1S.9(0  * 

18 

0  36  46.38 

1.9549 

1  24  22.8 

13.383 

18 

2    9  44.83 

1.9396 

8  58    2.3 

19 

0  38  43.63 

1.9533 

1  10  59.9 

13.381 

19 

2  11  41J24 

1.9405 

9  10  13.1 

19.]^ 

20 

0  40  40.78 

1JI517 

0  57  37.1 

13.378 

20 

2  13  37.69 

1.9414 

9  22  21.2 

13.113 

21 

0  42  37.83 

13502 

0  44  14.6 

13.378 

21 

2  15  34.20 

1.9«M 

934  26.5 

1SJ64 

22 

0  44  34.80 

1.9488 

0  30  52.4 

13JM8 

22 

2  17  30.77 

1.9434 

9  46  28.9 

190)15 

23 

0  46  31.69 
THl 

1JM74 

S.  0  17  30.5 
lY  26. 

13.309 

23 

2  19  27.41 
SAT 

1J444 
'URDi^ 

N.  9  58  28.3 
.Y  28. 

11.966 

0 

0  48  28.49 

1.9460 

a  0    4    9.0 

13.353 

0 

2  21  24.10 

1JM55 

N.IO  10  ?4.7| 
10  22  18.1 

11.915  ' 

1 

0  50  25.21 

1.9448 

N.  0    9  11.9 

13.343 

1 

2  23  20.87 

1.9467 

11.864 

2 

0  52  21.86 

IMX 

022  32.2 

13.333 

2 

2  25  17.71 

1.9479 

10  3|    8.4' 

11.813 

3 

0  54  18.44 

1.9tM 

0  35  51.9 

13.333 

3 

2  27  14.62 

1.9499 

10  45  55.6; 

11.700 

4 

0  56  14.95 

1.9413 

0  49  11.0 

13.319 

4 

2  29  11.62 

1.9505 

10  57  39.6! 

11.707 

5 

0  58  11.39 

1.9409 

1    2  29.4 

13301 

5 

2  31    8.68 

10)517 

IJ     9  20.4| 

11.653  ' 

6 

1    0    7.77 

1.9393 

1  15  47.1 

13.388 

6 

2  33    5.83 

1.9531 

11  20  57i> 

11.597 

7 

1    2    4.11 

1.9364 

1  29    3.9 

13JI73 

7 

2  35    3.06 

14)545 

11  32  32.ll 

11.548 

8 

1    4    0.38 

1.9375 

1  42  19.8 

13.357 

8 

2  37    0.37 

1.9559 

11  44    2i); 

11.485 

9 

1    5  56.60 

1.9366 

1  55  34.7 

13JM0 

9 

2  38  57.77 

10)574 

11  55  30.3 

11.437 

10 

1    7  52.77 

1.9359 

2    8  48.6 

13.933 

10 

2  40  55.27 

1.9569 

12    6  54.2 

110)70 

11 

1    9  48.91 

1.9351 

2  22    1.4 

13J905 

11 

2  42  52.84 

1J604 

12  18  14.7 

11.319  > 

12 

1  11  44.99 

1J>345 

2  35  ia2 

13,187 

12 

2  44  50.51 

IJMSD 

12  29  31.6 

11JM59 

13 

1  13  41.04 

1.9339 

2  48  2a8 

13.166 

13 

2  46  48.28 

1.9636 

12  40  44.9 
12  51  54.5 

11.191    , 

14 

1  15  37.06 

1J835 

3    1  33.1 

13.145 

14 

2  48  46.14 

10)653 

11.199 

15 

1  17  33.06 

1.9330 

3  14  41.2 

13.134 

15 

2  50  44.10 

1.9669 

13    3    0.41 

110)67   , 

;  J6 

1  19  29.02 

1.9395 

3  27  48.0 

13.103 

16 

2  52  42.16 

10)686 

13  14    2.6' 

110)65 

17 

1  21  24.96 

1.9931 

3  40  53.4 

13Ur78 

17 

2  54  40.33 

1.9704 

13  25    1.0 

10.943 

'  18 

1  23  20.88 

1.9318 

3  53  57.3 

13.053 

18 

2  56  38.60 

1.9793 

13  35  55.61 

lo^n  ' 

19 

1  25  16.78 

1.9315 

4    6  59.7, 

13.097 

19 

2  58  36.99 

1.9739 

13  46  46.3 

10.819  > 

20 

1  27  12.66 

1.9313 

4  20    0.5 

134W1 

20 

3    0  35.47 

10)757 

13  57  33.0 

10.746  1 

!  21 

1  29    8.54 

1.9313 

4  32  59.8 

13.975 

21 

3    2  34.06 

1.9775 

14    8  15.8 

10.080 

,22 

1  31    4.42 

1.8011 

4  45  57.5 

13JH7 

22 

3    4  32.77 

1.9794 

14  18  54.6 

10.619  I 

!  23 

1  33    0.28 

1.9310 

4  58  53.5 
N.  5  11  47.7 

19.918 

23 

3    6  31.59 

1.9613 

14  29  29.3 

10.543  1 

124 

1  34  56.13 

_i_^ 

13.888 

24 

3    8  30.52 

1.9631 

N.14  39  59.8 

10.474   ' 

XII. 


OCTOBER,  1871< 


175 


GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar 

RigbtAiieeoiion. 

Dlif. 
for  1  m. 

D«dlostl<m. 

Dlff. 
for  1  m. 

Bonr. 

Dlff. 
forlm. 

DMT. 
for  1  in. 

SU 

NDAl 

^29. 

TUESDAY  31. 

li    m     1 

• 

O         1          II 

h     m      M 

» 

O        1          II 

0 

3    8  30^2 

1.9631 

N.14  39  59.8 

lo'.'474 

0 

4  46  12.98 

94)001 

N.21  30  19.5 

liins' 

1 

3  10  29^7 

1.9851 

14  50  26J2 

10.406 

1 

4  48  18.45 

9.0093 

21  36  39.0 

64J75  ; 

2 

3  12  28.74 

1J»70 

15    0  48.5 

10.336 

2 

4  50  24.05 

9.09tf 

21  42  52.5 

6.175  > 

3 

3  14  28.02 

1.9891 

15  11     6.5 

104»4 

3 

4  52  29.78 

94)967 

21  49    0.0 

6.074 

4 

3  16  27.43 

1.9911 

15  21  20.2 

10.192 

4 

4  54  35.65 

9.0968 

21  55    1.4 

6.979  ; 

5 

3  18  26i)5 

1.9831 

15  31  29.6 

10.190 

5 

4  56  41.63 

9.1000 

22    0  56/; 

5.869  ! 

6 

3  20  26.60 

1J008 

15  41  34.6 

104M7 

6 

4  58  47.75 

9.1030 

22    6  45.6 

5.766 

7 

3  22  26.38 

IM7J 

15  51  35.2 

9.973 

7 

5    0  5a99 

9.1050 

22  12  28.5 

54)64 

8 

324  26J28 

1.9944 

16    1  31.3 

9.898 

8 

5    3    0.35 

9.1071 

22  18    5.3 

5.563 

9 

3  26  26.31 

2.0015 

16  11  23.0 

9.894 

9 

5    5    6.84 

9.1091 

22  23  354) 

5.458 

10 

3  28  26.46 

9.0036 

16  21  10.2 

9.748 

10 

5    7  ia45 

9.1110 

22  29    0.2 

5.353 

11 

3  30  2a74 

94)058 

16  30  52.7 

9.670 

11 

5    9  2ai7 

9.1130 

22  34  18.2 

5.947 

U 

3  32  27.16 

9.0060 

16  40  30.6 

9.599 

12 

5  11  27.01 

9.1151 

22  39  29.8 

5.141 

13 

3  ai  27.70 

94)101 

16  50    :i.8 

9J>14 

13 

5  13  33.98 

9.1171 

22  44  35.1 

54)36 

14 

3  36  28.38 

94)194 

16  59  32.3 

9.436 

14 

5  15  41.06 

9.1189 

22  49  34.1 

4.931 

15 

3  38  29.19 

94)146 

17    8  56.1 

9.357 

15 

5  17  48.24 

9.1907 

22  54  2a8 

4.825 

16 

3  40  30.13 

9.0169 

17  18  15.1 

9.976 

16 

5  19  5534 

9.1996 

22  59  13.1 

4.717 

17 

3  42  3IJ21 

94)191 

17  27  29.2 

9.195 

17 

5  22    2iKi 

9.1244 

23    3  52.9 

4.609 

18 

3  44  32.42 

94»13 

17  36  38.5 

9.114 

18 

5  24  10.47 

9.1909 

23    8  26.2 

44i01 

19 

3  46  3a76 

9.0936 

17  45  42i) 

94)39 

19 

5  26  18.10 

9.1960 

23  12  53.0 

4.399 

20 

3  48  35.25 

9.0859 

17  54  42.3 

8.948 

20 

5  28  25.84 

9.1997 

23  17  13.3 

4.284 

21 

3  50  36.87 

9.9981 

18    3  3a7 

8.864 

21 

5  30  33.67 

9.1313 

23  21  27.1 

4.176 

22 

3  52  38.62 

941304 

18  12  26.0 

8.780 

22 

5  32  41.60 

9.1330 

23  25  34.4 

44)67 

23 

3  54  40.52 

94)397 

N.18  21  10.3 

84H)6 

23 

5  34  49.64 

9.1348 

NJ23  29  35.2 

34)58 

MO 

iNDA^ 

'  30. 

WEDNESa 

A.Y,  N 

OVEMBER 

1. 

0 

3  56  42.55 

94)960 

N.18  29  49.5 

8.610 

0 

5  36  57.78 

9.1365 

N.23  33  29.4 

3.846 

1 

3  58  44.72 

94»73 

18  38  23.5 

6.593 

2 

4    0  47.03 

94)397 

18  46  52.3 

6.437 

3 

4    2  49.48 

94)490 

18  55  15.9 

6.349 

4 

4    4  52.07 

9.0444 

19    3  34iJ 

6.969 

5 

4    6  54.80 

94)467 

19  11  47.3 

8.174 

PHASES 

OF  T] 

HE  MOON. 

6 

4    8  57.67 

9.0469 

19  19  55.1 

84)65 

7 

4  11    066 

94)512 

19  27  57.5 

7.994 

8 

4  13    3.81 

94)536 

M.iJ     *.      %Mt  .V 

19  35  54.4 

7.909 

9 
10 

4  15    7.10 
4  17  10.53 

94)560 
9.0563 

19  43  45.8 
19  51  31.7 

7.811 
7.790 

<C  Last  Qua] 

rter,  . 

d      b      n 

.     6    5  31 

1 

.9 

11 

4  19  14.10 

94)606 

19  59  12.2 

7.698 

0  New  Moo 

n,      . 

.  13  18  19.2        II 

12 

4  21  17.81 

94)630 

20    6  47.1 

74>35 

3)   First  Qua 

trter, . 

.  20  11  54 

.5 

13 

4  23  21.66 

94)653 

20  14  16.4 

7.441 

O  Full  Mooi 

a, .     . 

.  27  20  14.3        11 

14 
15 

4  25  25.64 
4  27  29.76 

94)675 

20  21  40.0 
20  28  58.0 

7.347 

94)699 

7.9S9 

16 

4  29  34.02 

94)721 

20  36  10.3 

7.157 

d     b 
.     .     4  20.3 
.    .    16  16.2 

17 

18 

4  31  38.41 
4  33  42.95 

9.0744 
94)767 

20  43  16.9 
20  50  17.7 

7.062 
6.965 

<C  Apogee,. 
<C  Perigee,. 

•     . 

19 

4  35  47.62 

94)789 

20  57  12.7 

6.867 

•     • 

20 

4  37  52.42 

94)811 

21    4    1.8 

6.770 

21 

4  39  57.36 

2.0834 

21  10  45.1 

64J72 

22 

4  42    2.44 

9.0636 

21  17  22.5 

6.574 

23 

4  44    7.64 

94)678 

21  23  54.0 

6.475 

L24 

4  46  12.98 

94)901 

N.21  30  19.5 

6.375 

176 


OCTOBfIR,  1971. 


xin< 


GBEENWICH  MEAN  TIME. 



LUNAR  DISTANCES. 

1 

td           star*!!  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

og                  and 

Noon.  . 

of 

iir>. 

of 

Vlh. 

of 

Dpi. 

ot      1 

Diff. 

DIff. 

Diff. 

Dur.  , 

1     Fomalhaut 

W. 

6^36  42 

3081 

70    5  15 

3088 

71  33  39 

3096 

73    154 

3101   , 

a  Pegasi 

W. 

53    7  40 

3S35 

54  27  26 

3580 

55  47  28 

3508 

57    7  43 

3497  ' 

Pollux 

E. 

71  34  27 

8887 

70    1  51 

8899 

68  29  29 

8909 

66  57  21 

8999 

Jupiter 

E. 

76  11    9 

S993 

74  39  19 

9995 

73    7  44 

8945 

71  36  22 

8956 

ReguluB 

E. 

107  33  49 

8884 

106    1  10 

8894 

104  28  44 

8905 

102  56  31 

9916  1 

2 

Femalhaut 

W. 

80  21    2 

9139 

81  48  24 

3147 

83  15  37 

3154 

84  42  41 

3168  1 

a  Peffasi 

W. 

63  51  24 

3465 

65  12  27 

3463 

66  33  33 

3459 

67  54  43 

3457  1 

Pollux 

E. 

5920    2 

8970 

57  49  12 

8980 

56  18  34 

9989 

54  48    8 

8969  ! 

Jupiter 

E. 

&1    248 

3005 

62  32  41 

3014 

61    2  46 

3033 

5933    2 

3039  j 

Regulus 

E. 

95  18  40 

8964 

93  47  42 

3973 

92  16  55 

8981 

90  46  19 

S0S9  1 

Suw 

E. 

136    2    3 

3354 

134  38  54 

3368 

133  15  54 

3370 

131  53    3 

3378  1 

3 

ct  Pej^asi 

W. 

74  40  49 

3455 

76    2    3 

3457 

77  23  15 

3456 

78  44  26 

3499  j 

cr  Anetis 

W. 

31    4  28 

3518 

32  24  39 

3480 

33  45  26 

3458 

35    644 

3497  1 

Pollux 

E. 

47  18  43 

3041 

45  49  21 

3048 

44  20    8 

3056 

42  51    4 

3064 

Jupiter 

E. 

52    6  55 

3070 

5038    9 

3078 

49    9  32 

3083 

47  41    2 

3069 

Regulus 

E. 

83  15  51 

3088 

81  46  13 

3034 

80  16  43 

3040 

78  47  20 

3646 

Sow 

E. 

125    1    2 

3415 

123  39    2 

3431 

122  17    9 

3496 

120  55  22 

3431 

4 

a  Pe^si 

W. 

85  29  56 

34S8 

86  50  56 

3471 

88  11  53 

3478 

89  32  48 

3435  , 

a  Anetis 

W. 

41  59    8 

3343 

43  22  30 

3331 

44  46    6 

3019 

46    9  55 

3309 

Pollux 

E. 

35  27  56 

309S 

33  59  42 

3103 

32  31  36 

3110 

31    3  38 

3116  ^ 

Jupiter 

E. 

40  20  15 

3114 

38  52  23 

3119 

37  24  36 

3188 

35  56  53 

3185 

Regulus 

E. 

71  22    5 

3069 

69  53  18 

3073 

68  24  36 

3977 

66  55  58 

3079  ' 

Sun 

E. 

114    7  56 

3454 

112  46  41 

3457 

111  25  29 

3461 

110    4  2] 

3461 

5 

a  Arietis 

W. 

53  11  40 

3868 

54  36  29 

3860 

56    1  27 

3353 

57  26  34 

1 
3845  1 

Aldebmo 

W. 

21  15  5^ 

3148 

22  43    8 

3138 

24  10  31 

3130 

2538    4 

3199  , 

Jupiter 

E. 

28  39    8 

3137 

27  11  43 

3138 

25  44  20 

3139 

24  16  58 

3141 

Regulus 

E. 

59  33  24 

3086 

58    4  57 

3986 

56  36  30 

3086 

55    8    3 

306»l 

Sun 

E. 

103  19    5 

3466 

101  58    3 

3466 

100  37    1 

3465 

99  15  58 

3463 

6 

cr  Arietis 

W. 

64  34  18 

3808 

66    0  18 

3199 

67  26  28 

3198 

68  52  47 

31S4 

Aldebaran 

W. 

3258    0 

3088 

34  26  24 

3089 

35  54  56 

3074 

37  23  37 

3068 

Regulus 

E. 

47  45  22 

3074 

46  16  41 

3071 

44  47  56 

3067 

43  19    6 

3064 

Sun 

E. 

9230    2 

3447 

91    8  39 

3448 

89  47  10 

3438 

88  25  36 

3431   , 

7 

a  Arietis 

W. 

76    6  53 

3139 

77  34  15 

3130 

79    1  48 

3119 

80  29  34 

3116 

Aldebaras 

W. 

44  49  21 

3096 

46  19    1 

3018 

47  48  52 

3008 

49  18  55 

9996 

Regulus 

£. 

35  53  38 

3839 

34  24  13 

3034 

32  54  42 

3098 

31  25    4 

3093  ' 

Sun 

E. 

81  35  54 

3394 

80  13  31 

3386 

78  50  59 

3378 

77  28  17 

3368 

8 

a  Arietb 

W. 

87  51  34 

3055 

89  20  39 

3043 

90  49  58 

3098 

92  19  31 

1 
3099 

Aldebaran 

W. 

56  52  24 

8944 

58  23  47 

3931 

59  55  26 

9919 

61  27  21 

9907 

Pollux 

W. 

13  13  33 

3154 

14  40  37 

3104 

16    8  42 

3661 

17  37  39 

3096 

Sun 

E. 

70  31  46 

3313 

69    7  49 

3300 

67  43  38 

3388 

66  19  12 

3975' 

9 

Aldebaran 

W. 

69  11    2 

9839 

70  44  39 

8885 

72  18  34 

8811 

TS  52  48 

9795 

Pollux 

W. 

25  12    8 

8894 

26  44  35 

8673 

28  17  29 

8653 

29  50  48 

8^3 

Jupiter 

W. 

19  22  18 

8904 

20  54  32 

9885 

22  27  10 

9867 

24    0  11 

8848 

Sun 

E. 

59  13    8 

3805 

57  47    5 

3190 

56  20  44 

3176 

54  54    6 

3161 

10 

Aldebaran 

W. 

81  48  56 

8719 

83  25  11 

3704 

85    1  46 

3688 

86  38  42 

9679  1 



^Uux 

JW. 

37J3  38 

_S741 

JO  19^24 

8733 

40  55  33 

8705 

42  32    6 

8668| 

XIV. 


OCTOBER,  1871. 


ITT 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Star's  Nam* 

p.  L. 

P.  L. 

p.  L. 

P.  L. 

11 

and 

Midnight. 

of 

XVh. 

of 

XVIIIb. 

of 

XXIh. 

of 

1^ 

Portion. 

Diff. 

Diff. 

Diff. 
3194 

Diff. 

1 

Fomalhaut 

W. 

7l3d    S 

3100 

7558    i 

3116 

77  25  51 

7^  53  31 

3139 

a  Pegasi 

W. 

58  28  10 

3468 

59  48  47 

3480 

61    9  33 

3474 

62  30  26 

3470 

Pollux 

E. 

65  25  27 

9931 

63  53  47 

9941 

63  22  20 

9950 

60  51    5 

9960 

Jupiter 

E. 

70    5  14 

9966 

68  34  19 

9976 

67    336 

9986 

6533    6 

9996 

R^ulus 

E. 

101  24  32 

9996 

99  52  46 

9935 

98  21  12 

9945 

96  49  50 

9954 

2 

Fomalhaut 

W. 

86    9  36 

3168 

87  36  23 

3177 

89    3    0 

3185 

90  29  27 

3193 

«  Pegasi 

W. 

09  15  55 

3456 

70  37    8 

3456 

71  58  21 

3455 

73  19  35 

3455 

Pollux 

E. 

53  17  54 

3008 

51  47  51 

3016 

50  17  58 

3094 

48  48  15 

3033 

Jupiter 

E. 

58    3  29 

3040 

56  34    6 

3048 

55    4  53 

3056 

53  35  50 

3063 

Reguhis 

E. 

89  15  54 

9996 

87  45  39 

3006 

86  15  34 

3014 

84  45  38 

3091 

Suit 

E. 

130  30  21 

3386 

129    7  49 

3393 

127  45  25 

3401 

126  23  10 

3408 

3 

a  Pepsi 
a  Anetis 

W. 

80    536 

3461 

81  26  44 

3463 

82  47  50 

3464 

84    8  54 

3466 

W. 

36  28  30 

3406 

37  50  40 

3387 

39  13  11 

3371 

40  36    1 

J356 

Pollux 

E. 

41  22  10 

3071 

39  53  25 

3078 

38  24  48 

3083 

36  56  18 

H090 

Jupiter 

E. 

46  12  39 

3096 

44  44  24 

3101 

43  16  15 

3105 

41  48  12 

3110 

Regulus 

E. 

77  18    4 

3059 

75  48  55 

3057 

74  19  53 

3061 

72  50  56 

3066 

Sun 

E. 

119  33  41 

3438 

118  12    7 

3443 

116  50  39 

3446 

115  29  15 

3451 

4 

a  Pegasi 
a  Anetis 

W. 

90  53  40 

3477 

92  14  30 

3480 

93  35  17 

3489 

94  56    1 

3485 

W. 

47  33  56 

3300 

48  58    7 

3991 

50  22  29 

3983 

51  47    0 

3278 

Pollux 

E. 

29  35  48 

3193 

28    8    6 

3130 

26  40  33 

3138 

25  13    9 

3144 

Jupiter 

E. 

34  29  14 

3138 

33    1  38 

3131 

31  34    6 

3133 

30    6  36 

3134 

Regulus 

E. 

65  27  23 

3069 

63  58  51 

3083 

62  30  21 

3084 

61     1  52 

3085 

Sun 

E. 

108  43  15 

3464 

107  22  11 

'3465 

106    1    8 

3466 

104  40    6 

3467 

5 

a  Anetis 

W. 

58  51  50 

3938 

60  17  14 

3931 

61  42  47 

3994 

63    828 

3916 

Aldebaraa 

W. 

27    5  47 

3115 

28  33  38 

3108 

30    1  38 

3109 

31  29  45 

3096 

Jupiter 

E. 

22  49  38 

3143 

21  22  20 

3145 

19  55    5 

3147 

18  27  52 

3150 

Regulus 

E. 

53  39  35 

3083 

52  11    5 

3069 

50  42  33 

3080 

49  13  59 

3078 

Sun 

E. 

97  54  53 

3461 

96  33  45 

3458 

95  12  34 

3455 

93  51  20 

3459 

6 

a  Anetis 

W. 

70  19  15 

3175 

71  45  54 

3167 

73  12  43 

3158 

74  39  42 

3148 

Aldebaraa 

W. 

38  52  26 

3060 

40  21  25 

3059 

41  50  33 

3043 

43  19  52 

3095 

Regulus 

E. 

41  50  12 

3060 

40  21  13 

3055 

38  52    8 

3049 

37  22  56 

3044 

Sun 

E. 

87    3  55 

3495 

85  42    7 

3418 

84  20  11 

3411 

82  58    7 

3403 

7 

a  Arietis 

W. 

81  57  32 

3099 

83  25  43 

3089 

84  54    6 

3078 

86  22  43 

3066 

Aldebaran 

W. 

50  49  10 

9988 

52  19  38 

9977 

53  50  20 

9966 

55  21  15 

9955 

Regulus 

E. 

29  55  20 

3018 

28  25  29 

3019 

26  55  31 

3008 

25  25  28 

3003 

Sun 

E. 

76    5  24 

3357 

74  42  18 

3346 

73  19    0 

3335 

71  55  29 

3395 

8 

a  Arietis 

W. 

93  49  19 

3008 

95  19  22 

9995 

96  49  41 

9988 

98  20  16 

9971 

Aldebaran 

W. 

62  59  31 

9894 

64  31  57 

9880 

66    4  41 

9866 

67  37  43 

9853 

PoUux 

W. 

19    7  20 

9993 

20  37  41 

9964 

22    839 

9939 

23  40    9 

9916 

Sun 

E. 

64  54  31 

3909 

63  29  35 

3947 

62    422 

3934 

60  38  53 

3990 

9 

Aldebaran 

W. 

75  27  22 

9781 

77    2  15 

9766 

78  37  28 

2750 

80  13    2 

2735 

Pollux 

W. 

31  24  33 

9814 

32  58  43 

9795 

34  33  17 

2776 

36    8  16 

2759 

Jupiter 

W. 

25  33  36 

9831 

27    724 

9813 

28  41  35 

2795 

30  16    9 

2779 

Sun 

E. 

53  27  10 

3145 

51  59  55 

3130 

50  32  22 

3114 

49    4  30 

3099 

10 

Aldebaran 

W. 

88  16    0 

9656 

89  53  39 

9640 

91  31  40 

9894 

93  10    3 

9608 

Pollux 

w. 

44    9    2 

9670 

45  46  22 

9653 

47  24    5 

9636 

49    2  11 

9618 

23 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

star*!  Name 

P.  L. 

p.  L. 

P.  L. 

1 

P.L.   ' 

"1 

and 

Noon. 

of 

inh. 

of 

Vlh. 

of 

Kh. 

t 

1^ 

PoBitkm. 

Diff. 

Diir. 

Diff. 

THK.  : 

1 

10 

Jupiter 

W. 

3151    5 

fl761 

33  26  24 

9744 

35    2    5 

9797 

36  38    9 

3710 

Suir 

E. 

47  36  19 

3083 

46    7  49 

3068 

44  39    0 

3158 

43    9  51 

3036  ; 

11     Pollux 

W. 

50  40  41 

9601 

52  19  34 

9585 

53  58  50 

9567 

55  38  30 

2S61   1 

Jupiter 

W. 

44  44    8 

9696 

46  22  28 

9609 

48    1  11 

9589 

49  40  17 

357tt 

Sun 

1 

E. 

35  39  24 

9969 

34    8  23 

9948 

32  37    5 

2935 

31    5  30 

3939 

16  {  Sun 

W. 

30    9    8 

9598 

31  49  42 

9589 

33  30  24 

9517 

35  11  13 

9^14 

j  Saturn 

E. 

41  46  39 

9101 

39  57  58 

9190 

38    9  16 

9190 

36  20  33 

9190 

1  a  AquilflB 

E. 

68  55  54 

3040 

67  26  31 

3063 

65  57  36 

3088 

64  29  12 

3116 

17     Sun 

W. 

43  36    6 
57  17  11 

9509 

45  17    7 

9510 

46  58    7 

9519 

48  39    4 

i 

2514  ■ 

a  Aquilie 

E. 

3315 

55  53  17 

3368 

54  30  24 

3497 

53    838 

3493 

Fomalhaut 

E. 

85  39  23 

9355 

83  54  43 

9358 

82  10    8 

3363 

80  25  40 

3368 

aPegasi 

E. 

103    6  28 

9604 

101  27  39 

9609 

99  48  47 

9601 

98    9  53 

9600 

18 

Sun 

W. 

57    2  48 

9539 

58  43  17 

9338 

60  23  38 

2543 

62    3  51 

3546 

Antares 

W. 

14  31  39 

9550 

16  11  30 

9494 

17  52  51 

9450 

19  35  15 

9417 

Fomalhaut 

E, 

71  45  35 

9405 

70    2    8 

9416 

68  18  56 

9496 

66  35  59 

3438 

aPegasi 

E. 

89  55  41 

9614 

88  17    5 

9631 

86  38  38 

2628 

85    0  21 

2635 

19 

Sun 

W. 

70  22  55 

9583 

72    2  14 

9589 

73  41  24 

9506 

75  20  24 

3004 

Antares 

W. 

28  15  15 

9359 

29  59  59 

9350 

31  44  46 

2348 

33  29  35 

9348  I 

Mars 

W. 

20    848 

9501 

21  50    0 

9506 

23  31    5 

2512 

25  12    2 

3517 

Fomalhaut 

E. 

.58    5  49 

9511 

56  24  51 

9530 

54  44  19 

2548 

53    4  13 

3563  ! 

a  Pegasi 

E. 

76  52    6 

96B9 

75  15  15 

9706 

73  38  43 

2722 

72    2  32 

9739  1 

20 

Sun 

W. 

83  32  39 

9646 

85  10  32 

9655 

86  48  13 

2663 

88  25  42 

1 
3673 

Antares 

W. 

42  13    5 

9364 

43  57  31 

9369 

45  41  50 

237o 

47  26    1 

3381   ! 

Mars 

W, 

33  34  31 

9553 

35  14  30 

9561 

36  54  18 

2570 

38  33  54 

35T8  1 

Fomalhaut 

E. 

44  51  43 

9703 

43  15    7 

9738 

41  39  17 

2776 

40    4  18 

3818  ; 

a  Pegasi 

E. 

64    743 

9849 

62  34  10 

9867 

61     1    9 

2895 

59  28  44 

9934  { 

21 

Sun 

W. 

96  30    9 

9717 

98    6  26 

9797 

99  42  30 

2736 

101  18  22 

««! 

Antares 

W. 

56    439 

9415 

57  47  53 

9499 

59  30  56 

2430 

61  13  48 

9437  1 

Mars 

W. 

46  49    2 

9691 

48  27  28 

9630 

50    5  42 

2630 

51  43  44 

9648  ; 

Saturn 

W. 

29  36  35 

9400 

31  19  57 

9417 

33    3    8 

2494 

34  4(>    8 

9433  { 

a  Anetis 

E. 

51  .56  43 

3106 

50  28  41 

3159 

49    1  34 

3201 

47  35  26 

3956 

E. 

92  14  48 

9507 

90  33  45 

^15 

88  52  53 

8S85 

87  12  14 

9534 

32 

Sun 

W. 

109  14  37 

9709 

110  49  15 

9809 

112  23  40 

2811 

113  57  53 

9891 

Antares 

W. 

69  45  29 

9476 

71  27  16 

!M85 

73    8  51 

2499 

74  50  15 

9500 

Mars 

W. 

59  50  S) 

9699 

61  27  43 

2701 

6:3    4  21 

2710 

64  40  47 

9719 

Saturn 

W. 

43  18    6 

9475 

44  59  54 

9484 

46  41  30 

9492 

48  22  55 

XiOl  1 

ct  Pegasi 
a  Anetis 

E. 

40  42  41 

3619 

39  24  26 

3715 

38    7  55 

3894 

36  53  18 

3945  . 

E. 

78  52  12 

9589 

77  12  52 

9589 

75  33  ^ 

9603 

r3  54  55 

9613 

23 

Sun 

W. 

121  45  55 

9860 

123  18  54 

9878 

124  51  41 

2887 

126  24  16 

i 

9896  t 

Antares 

W. 

83  14  24 

9549 

84  54  39 

9550 

86  34  43 

2559 

88  14  35 

3566 

Mara 

W. 

72  39  58 

9764 

74  15  13 

9773 

75  50  16 

2782 

77  25    7 

9799 

Saturn 

W. 

56  46  57 

£43 

58  27  10 

3559 

60    7  11 

2560 

61  47    1 

9569 

a  Aquils 
a  Arietis 

W. 

45  35  18 

4945 

46  43    2 

4157 

47  52    9 

4080 

49    2  30 

4011 

E. 

65  44  26 

.  9679 

04    7    9 

9da6 

62  30  10 

2698 

60  53  28 

9719 

Aldebaran 

E. 

95  57    2 

9530 

94  16  30 

9538 

92  36  10 

2546 

90  56    1 

»5»| 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

u 

8tar*tf  Nam« 

P.  L. 

p.  L. 

p.  L 

p.  L. 

'Is 

and 

Midnight 

of 

XV^ 

of 

XVlIIh. 

of 

XXIb. 

of 

1- 

10 

Position. 

Diff. 

39  51  24 

Diff. 

Diflr. 

Dur. 

Jupiter 

W. 

38  14  35 

9003 

9078 

41  28  36 

9659 

43    6  11 

S643 

! 

Sun 

E. 

41  40  23 

3091 

40  10  36 

3006 

38  40  31 

9001 

37  10    7 

9976 

11 

PoUux 

W. 

57  18  32 

9535 

58  58  57 

9519 

60  39  44 

S»)9 

62  20  54 

3487 

Jupiter 

W. 

51  19  45 

9560 

5 >  59  35 

9543 

54  39  48 

9597 

56  20  23 

9514 

Son 

E. 

29  33  31) 

9911 

28     1  34 

9900 

26  29  15 

9801 

24  56  44 

3884 

16 

Sun 

W. 

36  52    7 

9519 

3833    4 

9510 

40  14    3 

9500 

41  55    4 

3508 

Saturn 

E. 

34  31  51 

9191 

32  43  10 

9109 

30  54  31 

9194 

29    5  55 

3196 

a  AquiJiB 

E. 

63    1  22 

3148 

61  34  11 

3184 

60    743 

3993 

58  42    1 

3967 

17 

Sun 

W. 

50  19  58 

9517 

52    0  48 

9360 

53  41  33 

9seM 

55  22  13 

9597 

a  Aquil» 

E. 

51  48    6 

3565 

50  28  53 

3644 

49  11    6 

3731 

47  54  52 

3897 

Fotnoihaut 

E. 

78  41  20 

9374 

76  57    8 

9381 

75  13    6 

9380 

73  29  15 

9396 

aPegasi 

E. 

96  30  58 

9600 

94  52i    3 

9609 

93  13  11 

9606 

91  34  24 

960i' 

18 

Sun 

W. 

63  43  57 

9564 

65  23  55 

9561 

67    3  44 

9567 

68  43  24 

9574 

Antarcs 

W. 

21  18  25 

9394 

23    2    8 

9378 

24  46  14 

9365 

26  30  39 

9357 

Fomalhaut 

E. 

64  53  19 

9450 

63  10  56 

9463 

61  28  53 

9479 

59  47  10 

9494 

a  Pegasi 

E. 

83  22  14 

9645 

81  44  20 

9655 

80    6  40 

9666 

78  29  15 

9678 

19 

Sun 

W. 

76  59  13 

9619 

78  37  51 

9691 

80  16  18 

9699 

81  54  34 

9637 

W. 

35  14  24 

9350 

36  59  11 

9353 

38  43  54 

9356 

40  28  32 

9359 

Mani 

W. 

26  52  51 

9S04 

28  33  31 

9531 

30  14    1 

9538 

31  54  21 

9545 

Fomalhaut 

E. 

51  24  36 

9S99 

49  45  30 

9616 

48    6  57 

9643 

46  29    1 

9673 

a  Pegasi 

E. 

70  26  44 

97S6 

68  51  19 

9775 

67  16  19 

3397 

65  41  47 

3818  1 

30 

Sun 

W. 

90    259 

96B1 

91  40    4 

9889 

93  16  58 

9698 

94  53  40 

3708 

Antares 

W. 

49  10    3 

9367 

50  53  56 

9304 

52  37  40 

9401 

54  21  14 

3407 

Mars 

W. 

40  13  19 

9586 

41  52  33 

9595 

43  31  a5 

9604 

45  10  24 

3613 

Fomalhaut 

E. 

38  30  13 

9864 

36  57    8 

9916 

35  25    9 

9975 

33  54  25 

3043 

aPegasi 

E. 

57  56  55 

9955 

56  25  46 

9989 

54  55  19 

3095 

53  25  37 

3064 

21 

Sun 

W. 

102  54    2 

9735 

104  29  29 

9764 

106    4  44 

97rJ 

107  39  47 

3783 

Antares 

W. 

62  56  30 

9444 

64  39    2 

9453 

66  21  22 

9460 

68    3  31 

3468 

Mars 

W. 

53  21  34 

9657 

54  59  12 

9666 

56  36  38 

9675 

58  13  52 

3684 

Saturn 

W. 

36  28  56 

9441 

38  11  32 

9450 

39  53  55 

9459 

41  36    6 

3467 

a  Pe^i 

E. 

46  10  23 

3315 

44  46  29 

3380 

43  23  50 

3453 

42    2  32 

3530 

a  Anetis 

£. 

85  31  48 

9543 

83  51  34 

9559 

82  11  33 

9563 

80  31  46 

9573 

22 

Sun 

W. 

115  31  54 

9830 

117    5  43 

9839 

118  39  20 

9649 

120  12  44 

3858 

Antares 

W. 

76  31  28 

9500 

78  12  29 

9517 

79  53  19 

3335 

81  33  57 

3533 

Mars 

W. 

66  17    1 

9799 

67  53    3 

9738 

69  28  5:3 

3747 

71     4  31 

3735 

Saturn 

W. 

50    4    7 

9310 

51  45    7 

9516 

53  25  55 

3536 

55    6  32 

3535 

aPegasi 

E. 

35  40  45 

4084 

34  30  28 

4339 

33  22  39 

4417 

32  17  33 

4632  ' 

a  Anetis 

E. 

72  16  18 

9694 

70  37  56 

9636 

68  59  50 

3648 

67  22    0 

3660 

23  '  Sun 

W. 

127  56  38 

9907 

129  28  48 

9317 

131    0  45 

3997 

132  32  30 

3336 

ADtares 

W. 

89  54  16 

9573 

91  33  45 

9583 

93  13    3 

9589 

94  52    9 

3601 

1  Mars 

W. 

78  59  46 

9800 

80  34  14 

9808 

82    8  31 

9817 

83  42  37 

3837 

Saturn 

W. 

63  26  39 

9577 

65    6    5 

9585 

66  45  20 

9594 

68  24  23 

3603 

ot  Aq^uiJie 

W. 

50  13  59 

3948 

51  26  30 

3893 

52  39  57 

3843 

53  54  15 

3798! 

a  Anetis 

E. 

59  17    4 

9797 

57  41     0 

9741 

56    5  15 

9757 

54  29  51 

3773  1 

Aldebaran 

E. 

89  16    4 

9663 

87  36  18 

9573 

85  56  45 

9580 

84  17  22 

3589 
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XWlh. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

h 

Star'nName 

p.  L. 

p.  L. 

P.L. 

p.  L. 

«i 

and 

Noon. 

of 

Iflh. 

of 

VIk. 

of 

IXh. 

ot     > 

1^ 

Position. 

Diff. 

Diff. 

Diff. 

Dtf. 

i 

24 

Mars 

W. 

85  16  30 

S836 

O           t        II 

86  50  11 

2845 

88  23  41 

9853 

89  57    6 

98e 

Saturn 

W. 

70    3  14 

sen 

71  41  54 

9619 

73  20  23 

9698 

74  56  40 

"^, 

a  Aquilse 

w. 

55    9  19 

3758 

56  25    5 

3791 

57  41  30 

3690 

58  58  28 

3661  ( 

a  Arietis 

E. 

52  54  48 

9791 

51  20    8 

2809 

49  45  52 

9898 

48  12    0 

2848 

Aldebarati 

E. 

82  38  12 

8597 

80  59  13 

9006 

79  20  26 

9615 

77  41  51 

9623 

25 

Mars 

W. 

97  40  43 

2907 

1)9  12  53 

9916 

100  44  52 

9995 

102  16  39 

2994 

Saturn 

W. 

83    7  13 

9679 

84  44  21 

9687 

86  21  18 

9696 

87  58    3 

27f4  I 

a  AqyUsd 

W. 

65  30    0 

3558 

66  49  20 

3545 

68    8  54 

3535 

69  28  40 

3535 

a  Anetis 

E. 

40  29  48 

9973 

38  59    2 

3005 

37  28  55 

d03S 

35  59  31 

3078 

Aldcbaran 

E. 

69  31  48 

9666 

67  54  23 

9675 

66  17    9 

9684 

64  40    7 

Jupiter 

E. 

120  51  24 

9684 

119  14  22 

9699 

117  37  31 

2701 

116    0  52 

9706 

26 

Saturn 

W. 

95  58  59 

2747 

97  34  36 

2756 

99  10    1 

9766 

100  45  15 

9774 

a  Aquils 

W. 

76    9  38 

3498 

77  30    4 

3497 

78  50  31 

3496 

80  10  57 

3506  , 

Fomalhaut 

W. 

41  13    8 

3144 

42  40  24 

3128 

44    8    0 

3114 

45  35  52 

3109 

Aldcbaran 

E. 

56  37  55 

2738 

55    2    5 

2747 

53  26  27 

9756 

51  51    1 

9786 

Jupiter 

E. 

108    0  17 

2750 

106  24  43 

2758 

104  49  20 

2767 

103  14    9 

9775 

27 

Saturn 

W. 

108  38  32 

9818 

110  12  37 

2896 

111  46  31 

9835 

113  20  13 

9844 

a  AquiisB 

W. 

86  52  21 

3592 

86  12  21 

3530 

89  :i2  12 

3538 

90  51  54 

3547 

Fomalhaut 

W. 

52  57  59 

3071 

54  26  44 

3069 

55  55  32 

3068 

57  24  21 

3068 

aPeffasi 
AldeoaFan 

W. 

39  36  20 

3948 

40  48  51 

3885 

42    2  26 

3899 

43  16  58 

3780 

R 

43  57    2 

2814 

42  22  52 

2895 

40  48  56 

2835 

39  15  13 

9845 

Pollux 

E. 

88    5  18 

2801 

86  30  52 

2810 

84  56  37 

2819 

83  22  34 

9698 

Jupiter 

E. 

95  20  55 

9818 

93  46  50 

2896 

92  12  56 

9634 

90  39  12 

9843  1 

28 

a  AquiliB 

W. 

97  27  32 

3606 

98  45  58 

3693 

100    4    8 

3638 

101  22    1 

3696  1 

Fomalhaut 

W. 

64  48  15 

3075 

66  16  55 

3079 

67  45  30 

3063 

69  14    0 

30«7  1 

a  Peffasi 
Aldebaran 

W. 

49  40  48 

3606 

50  59  16 

3589 

52  18  10 

3561 

53  37  27 

3549 

E. 

31  30  10 

2902 

29  57  54 

2916 

28  25  55 

9999 

26  54  13 

9943  , 

PoDux 

E. 

75  35    5 

9871 

74    2    9 

9880 

72  29  24 

9888 

70  56  50 

9697 

Jupiter 

E. 

82  53  22 

2886 

81  20  45 

9894 

79  48  18 

9909 

78  16    2 

9911 

29 

Fomalhaut 

W. 

76  35  10 

3112 

78    3    5 

3118 

79  30  53 

3194 

80  58  33 

3130 

a  Pegasi 

W. 

60  18  11 

3480 

61  38  57 

3472 

62  59  52 

3466 

64  20  54 

3460 

PoUux 

E. 

63  16  44 

2939 

61  45  15 

9948 

60  13  57 

9956 

58  42  49 

9965 

Jupiter 

E. 

70  37  22 

2951 

69    6    8 

9960 

67  35    5 

9968 

66    4  12 

9975 

Regulus 

E. 

99  16  39 

2936 

97  45    6 

9945 

96  13  44 

9953 

94  42  32 

9900 

30 

Fomalhaut 

W. 

88  15    1 

3163 

89  41  55 

3160 

91    8  41 

3176 

92  35  19 

3183 

a  Pegasi 

W. 

71    7  17 

3446 

72  28  41 

3445 

73  50    7 

3446 

75  11  32 

3446  1 

a  Arietis 

W. 

27  36  29 

3608 

28  54  55 

3559 

30  14  14 

3517 

31  34  19 

3480 

Pollux 

E. 

51    9  42 

3004 

49  39  34 

3019 

48    936 

3019 

46  39  47 

3087 

Jupiter 

E. 

5832    8 

3013 

57    2  11 

3090 

55  32  23 

3096 

54    2  43 

3033 

Regulus 

E. 

87    8  51 

2997 

85  38  34 

3003 

84    8  25 

3010 

82  38  2S 

3017 

Venus 

E. 

116  51    6 

3193 

115  24  49 

3900 

113  58  40 

3908 

112  32  40 

3914 

31 

a  Pe^i 
a  Anetis 

W. 

81  58  23 

3454 

83  19  39 

3456 

84  40  52 

3459 

86    2    2 

3463 

W. 

38  23  10 

3364 

39  46    8 

3349 

41    9  23 

3336 

42  32  S^ 

3394 

PoUux 

E. 

39  13    1 

3063 

37  44    6 

3070 

36  15  20 

3078 

34  46  43 

3065 

Jupiter 

E. 

46  36  22 

3064 

45    7  28 

3069 

43  38  41 

3074 

42  10    0 

3079 

Regulus 

E. 

75  10  21 

3046 

73  41    5 

3059 

72  11  56 

3057 

70  42  54 

3069 

Venus 

E. 

105  24  33 

3946 

103  59  18 

3951 

102  34    9 

3857 

101    9    7 

aao9 

XVIll. 
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GREEHWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

!  £•«  i          SUr'MNaiiie 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

.    c  §  ,                      «|d 

Midnight 

of 

XV^ 

of 

xvnib. 

of 

XXP». 

of 

1  ^  ;            PoJilon. 

Diff. 

Diffl 

DlflT. 

Dlff. 

24  i  Mars 

W. 

9130    7 

9871 

93    3    3 

9880 

9I35  48 

9889 

96    8  21 

9808 

Saturn 

W. 

76  36  45 

9645 

78  14  39 

9653 

79  52  22 

9669 

81  29  53 

9670 

a  AquiJe 

w. 

60  15  57 

363S 

61  33  53 

3619 

62  52  14 

3509 

64  10  57 

3574 

a  Arietis 

E. 

46  38  34 

9860 

45    536 

9893 

43  33    8 

9917 

42    1  11 

9944 

i  Aldebaran 

E. 

76    3  27 

9639 

74  25  15 

9640 

72  47  14 

9640 

71    9  25 

9657 

25 

Mars 

W. 

103  48  15 

9»49 

105  19  40 

9959 

106  50  53 

9969 

108  21  54 

9969 

Saturn 

W. 

89  34  37 

97]3 

91  10  59 

9799 

92  47  10 

9730 

94  23  10 

9738 

a  A<]|ui]ffi 

W. 

70  48  37 

3516 

72    8  43 

3510 

73  28  56 

3505 

74  49  15 

3501 

a  Anetis 

E, 

34  30  55 

3191 

33    3  11 

3168 

31  36  24 

3991 

30  10  40 

3985 

Aldebaran 

R 

63    3  16 

9701 

61  26  37 

97)0 

59  50  11 

9719 

58  13  57 

9799 

Jupiter 

£. 

114  24  23 

9716 

112  48    5 

9795 

111  11  58 

9733 

109  36    2 

9741 

26 

Saturn 

w: 

102  20  17 

9789 

103  55    8 

9799 

105  29  47 

9800 

107    4  15 

980B 

a  AquilsB 

W. 

81  31  21 

3509 

82  51  43 

3506 

84  12    1 

3510 

85  32  14 

3515 

FomaJhaut 

W. 

47    3  59 

3093 

48  32  17 

3086 

50    044 

3070 

51  29  19 

3075 

Aldebaran 

E. 

50  15  48 

9775 

48  40  47 

9785 

47    5  59 

9795 

45  31  24 

9805 

Jupiter 

E. 

101  39    8 

9783 

100    4  18 

9799 

98  29  39 

9800 

96  55  11 

9809 

27 

Saturn 

W. 

114  53  44 

9659 

116  27    4 

9869 

118    0  12 

9870 

119  33    9 

9879 

a  AquilflB 

W. 

92  11  26 

3557 

93  30  47 

3568 

94  49  56 

3581 

96    8  51 

3504 

Foinalhaut 

W. 

58  53  10 

3068 

60  21  59 

3060 

61  50  47 

3071 

63  19  32 

3073 

a  Pegasi 
Aldebaran 

W. 

44  32  21 

3736 

45  48  30 

3606 

47    5  21 

3063 

48  22  48 

3639 

E. 

37  41  44 

9856 

36    8  29 

9866 

34  35  27 

9679 

33    2  41 

9891 

Pollux 

E. 

81  48  42 

9836 

80  15    1 

9845 

78  41  31 

9853 

77    8  12 

9869 

Jupiter 

E. 

89    540 

98S9 

87  32  19 

9860 

85  59    9 

9869 

84  26  10 

9877 

28 

a  Aquilie 

W. 

102  39  35 

3675 

103  56  49 

3694 

105  13  42 

3715 

106  30  13 

3739 

Foraalhaut 

W. 

70  42  25 

.    3001 

72  10  46 

3096 

7339    1 

3101 

75    7    9 

3107 

aPeffaai 
Aldebaran 

W. 

54  57    5 

3596 

56  17    0 

3513 

57  37  10 

3400 

58  57  35 

3480 

E, 

25  22  49 

9359 

23  51  45 

9976 

22  21    2 

9004 

20  50  42 

3018 

Pollux 

R 

69  24  27 

9905 

67  52  15 

9914 

66  20  14 

9993 

64  48  24 

9931 

Jupiter 

E. 

76  43  57 

9919 

75  12    2 

9997 

73  40  18 

9935 

72    8  45 

9944 

29 

Fomalhaut 

W. 

8226    6 

3137 

83  53  31 

3143 

85  20  49 

3149 

86  47  59 

3156 

o  Pegasi 

W. 

65  42    3 

3455 

67    3  17 

3453 

68  24  34 

3450 

69  45  54 

3447 

Pollux 

E. 

57  11  52 

9973 

55  41    5 

9981 

54  10  28 

9968 

52  40    0 

9906 

Jupiter 

K 

64  33  28 

90B3 

63    254 

9990 

61  32  29 

9996 

60    2  14 

3005 

Kegulus 

E. 

93  11  29 

9068 

91  40  36 

9075 

90    9  52 

9960 

88  39  17 

9989 

30 

Fomalhaut 

W. 

94    1  49 

3180 

95  28  11 

3197 

96  54  24 

3904 

98  20  29 

3910 

aPepasi 

W. 

76  32  57 

3446 

77  54  21 

3448 

79  15  43 

3449 

8037    4 

3451 

a  Anetis 

W. 

32  55    5 

3449 

34  16  26 

3493 

35  38  17 

3401 

37    032 

3381 

PoUux 

E. 

45  10    8 

3094 

43  40  38 

3049 

42  11  17 

3040 

40  42    5 

3056 

Jupiter 

E. 

52  33  11 

3030 

51    3  47 

3046 

49  34  31 

3069 

48    523 

3058 

Regulus 

E. 

81    8  33 

3093 

79  38  49 

3099 

78    9  12 

3035 

76  39  43 

3041 

Venus 

E. 

111    6  47 

3990 

109  41    2 

3997 

108  15  25 

393S 

106  49  55 

3940 

31 

aPej;asi 
a  Anetb 

W. 

87  23    8 

3465 

88  44  11 

3469 

90    5  10 

3473 

91  26    4 

3477 

W. 

43  56  37 

3314 

45  20  32 

3305 

46  44  38 

3907 

48    8  53 

3989 

Polhix 

E. 

33  18  15 

3099 

31  49  56 

3100 

30  21  46 

3107 

28  53  45 

3114 

Jupiter 

E. 

40  41  25 

3085 

3i)  12  57 

3060 

37  44  34 

3004 

36  16  17 

3096 

Regulus 

E. 

69  13  58 

3066 

67  45    7 

3070 

66  16  21 

3074 

64  47  40 

3078 

Venus 

E. 

99  44  11 

3967 

98  19  21 

3979 

96  54  37 

3976 

95  29  58 

3980  ' 

I 

ISft 


N0T£]IIBE:R,  18T1. 


I. 


AT  GREENWICH  APPARENT 

NOON. 

THE  SUN'S 

SideniU 
Time 

i 

1 

1 

1 
1 

of  tb« 

Seml- 

diaioetoi 

piMwlng 

Uw 
Merid- 
ian. 

EqoMtonor 

Time, 

wit 

nhmuttd 

firm 

Appartnt 

Tau. 

uur.for 

ilwur. 

Apparent      ' 
Right  AMensioD. 

Dlff.  for 
1  bonr. 

jtpparent 
DeclinAtloQ. 

Dlff.  for 
1  hour. 

Semi* 
diameter. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

14  24  59.15 
14  28  54.52 
14  32  50.71 

9.790 
9.825 
9.859 

S.14  23  19.'8 

14  42  29.9 

15  1  25.7 

-48.19 
47.62 
47.02 

16 
16 
16 

9.83 
10.07 
10.31 

66*93 
67.05 
67.16 

16    17".88 

16  19.06 
16  19.42 

•      1 

0.065 
0.031 
0.003 

Sat. 
Sun. 
Mon. 

4 
5 
6 

14  36  47.73 
14  40  45.60 
14  44  44.32 

9.894 
9.929 
9.965 

15  20    6.8 
15  38  33.0 
15  56  43.8 

46.40 
45.77 
45.12 

16 
16 
16 

10.55 
10.79 
11.02 

67.27 
67.38 
67.50 

16  18.97 
16  17.66 
16  15.50 

0.0381 
0.073] 
O.UW! 

Tues. 
Wed. 
Thur. 

7 
8 
9 

14  48  43.89 
14  52  44.32 
14  56  45.61 

10.000 
10.035 
10.071 

16  14  38.8 
16  32  17.4 
16  49  39.4 

44.46 
43.77 
43.06 

16 
16 
16 

11.25 
11.48 
11.71 

67.62 

67.T4 
67.85 

16  12.49 
16    8.63 
16    3.91 

1 
0.144: 
0.179  1 
0.815 ; 

Frid. 

Sat. 

Sun. 

10 
11 
12 

15    0  47.76 
15    4  50.77 
15    8  54.65 

10.107 
10.143 
10.179 

17    6  44.6 
17  23  31.8 
17  40     1.4 

42.34 
41.60 
40.84 

16 
16 
16 

11.93 
12.15 
12.37 

67.97 
68.09 
68.21 

15  58.38 
15  51.89 
15  44.58 

0.351  I 
0.887, 
0.333' 

Ill 

13 
14 
15 

15  12  59.38 
15  17    4.95 
15  21  11.35 

10.215 
10.250 
10.285 

17  56  12.6 

18  12     5.0 
18  27  38.2 

40.06 
39.28 
38.47 

16 
16 
16 

12.59 
12.81 
13.03 

68.33 
68.44 
68.56 

15  36.43 

15  27.45 

16  17.63 

1 
0.358 
0.393. 
0.438' 

Thur. 
Frid. 
Sat. 

16 
17 
18 

15  25  18.59 
15  29  26.67 
15  33  35.58 

10.319 
10.353 
10.387 

18  42  51.9 

18  57  45.5 

19  12  18.7 

37.65 
36.81 
35.95 

16 
16 
16 

13.24 
13.45 
13.66 

68.68 
68.80 
68.91 

15    6.97 
14  55.47 
14  43.15 

0.463, 

0.496 

0.530 

Sun. 
Mon. 
Tues. 

19 
20 
21 

15  37  45.31 
15  41  55.84 
15  46    7.15 

10.421 
10.454 
10.487 

19  26  31.1 
19  40  22.4 
19  53  52.2 

35.07 
34.18 
33J28 

16 
16 
16 

13.87 
14.07 
14.27 

69.03 
69.15 
69.27 

14  30.03 
14  16.11 
14     1.39 

0.564 
0.597  : 

0.630 

1 

Wed. 
Thur. 
Frid. 

22 
23 
24 

15  50  19.25 
15  54  32.13 

15  58  45.78 

10.520 
10.553 
10.585 

20    7    0.0 
20  19  45.7 
20  32    8.8 

32.36 
31.42 
30.48 

16 
16 
16 

14.46 
14.65 
14.84 

69.39 
69.50 
69.61 

13  45.89 
13  29.61 
13  12.56 

0.663 
0.695  i 

0.727 

1 

Sat. 
Sun. 
Mod. 

25 
26 
27 

16    3    0.19 
16    7  15.36 
16  11  31.27 

10.617 
10.648 
10.678 

20  44    9.0 

20  55  45.8 

21  6  59.0 

29.52 
28.53 
27.65 

16 
16 
16 

15.02 
15.20 
15.37 

69.72 
69.82 
69.92 

12  54.75 
12  36.19 
12  16.90 

0.759 
0.790  i 

0.820 

i 

Tues. 
Wed. 
Thur. 

28 
29 
30 

16  15  47.89 
16  20    5.22 
16  24  23.25 

10.708 
10.737 
10.766 

21  17  48.5 
21  28  13.9 
21  38  14.8 

26.K5 
25.54 
24.52 

16 
16 
16 

Ib.bS 
15.69 
15.84 

70.01 
70.10 
70.19 

11  56.89 
11  36.17 
11  14.76 

0.850 
0.879' 
0.907  > 

Frid. 

31 

16  28  41.96 

10.793 

S.21  47  51.0 

-23.48 

16 

15.99 

70.27 

10  53.66 

0.934 

MO 

er  pMdof  mm  J  be  h 

mndhf* 

ablm 

gUM  0I.I9  bom  Uw  SldarMU  Tin 

!•. 

II. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
1 

1 

1 

Time, 
to  be 
added  to 
Mean 
Tint, 

Dlff.  for 
1  boar. 

8id«i«al 

Time. 

or 

of 
Mean,  Sou. 

AnMnnt 
Right  AMcndon. 

DiA  for 
1  hoar. 

An>^rent 
DeclinAtioD. 

DJiffor 
I  hour. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h      iu       s 

14  26     1.81 
14  28  57.19 
14  32  53.39 

9.791 
9.825 
9.8*9 

S.14  23  32.9 

14  42  42.8 

15  1  38.4 

-4ai9 

47.61 
47.01 

in       It 

16  17.90 
16  19.07 
16  19.42 

0.065 
0.031 
0.003 

li       m       ■ 

14  41  19.71 
14  45  16.26 
14  49  12.81 

Sat. 
Sim. 
Mon. 

4 
5 
6 

14  36  aa42 
14  40  48.29 
14  44  47.01 

9.894 
9.929 
9.965 

15  20  19.4 
15  38  45.4 
15  56  55.9 

46.39 
45.76 
45.11 

16  18.95 
16  17.64 
16  15.47 

0.038 
0.073 
0.109 

14  53    9.37 

14  57    5.93 

15  1     2.48 

Ill 

7 
8 
9 

14  48  46*59 
14  52  47.02 
14  56  48.30 

10.000 
10.035 
10.071 

16  U  50.7 
16  32  29.1 
16  49  50.9 

44.45 
43.76 
43.05 

16  12.45 
16    8.57 
16    3.85 

0.144 
0.179 
0.215 

15    4  59.04 
15    6  55.59 
15  12  52.15 

Frid. 

Sat. 

Sm. 

10 
11 
12 

15    0  50.44 
15    4  53.45 
15    8  57.32 

10.107 
10.143 
10.179 

17    6  55.7 
17  23  42.9 
17  40  12.1 

42.33 
41.59 
40.83 

15  58.26 
15  51.81 
15  44.49 

0.251 
0.287 
0.323 

15  16  48.70 
15  20  45.26 
15  24  41.81 

Mod. 
Tues. 
Wed. 

13 
14 
15 

15  13    2.03 
15  17    7.58 
15  21  13.97 

10.214 
10.249 
10.284 

17  56  22.9 

18  12  15.0 
18  27  47.9 

40.06 
39.27 
38.46 

15  36.34 
15  27.35 
15  17.51 

0.358 
0.393 
0.428 

15  28  38.37 
15  32  34.93 
15  36  31.48 

Thur. 

Frid. 

Sat. 

16 
17 
18 

15  25  21.19 
15  29  29.24 
15  33  38.12 

10.318 
10.363 
10.386 

18  43     1.2 

18  57  54.5 

19  12  27.4 

37.64 
36.80 
35.94 

15    a85 
14  55.35 
14  43.03 

0.462 
0.496 
0.530 

15  40  28.04 
15  44  24.59 
15  48  21.15 

Sun. 
Mon. 
Tues. 

19 
20 
21 

15  37  47.82 
15  41  58.31 
15  46    9.58 

10.420 
10.453 
10.486 

19  26  39.5 
19  40  30.4 
19  53  59.9 

35.06 
34.17 
33.27 

14  29.89 
14  15.95 
14     1.24 

0.564 
0.597 
0.630 

15  52  17.71 

15  56  14.26 

16  0  10.82 

Wed. 
Thur. 
Frid. 

22 
23 
24 

15  50  21.65 
15  54  34.50 
15  58  48.10 

10.519 
10.551 
10.583 

20    7     7.4 
20  19  52.7 
20  32  15.4 

32.35 
31.41 
30.47 

13  45.73 
13  29.44 
13  12.39 

0.663 
0.695 
0.727 

16    4    7.38 
16    8    3.94 
16  12    0.49 

Sat 
Sun, 
Mon. 

26 
26 
27 

16    3    2.46 
16    7  17.58 
16  11  33.44 

10.615 
10.646 
10.676 

20  44  15.2 

20  55  51.7 

21  7    4.6 

29.51 
28.53 
27.54 

12  54.58 
12  36.02 
12  16.73 

0.759 
0.790 
0.820 

16  15  57.05 
16  19  5a61 
16  23  50.17 

Tues. 
Wed. 
Thur. 

28 
29 
30 

16  15  50.00 
16  20    7.28 
16  24  25.25 

10.706 
I0.r35 
10.763 

21  17  53.8 

21  28  18.8 
21  38  19.3 

26.54 
25.53 
24.51 

11  56.72 
11  36.00 
11  14.59 

0.850 
0.879 
0.907 

16  27  46.72 
16  31  43.28 
16  35  39.84 

Frid. 

31 

16  28  43.90 

10.790 

S.21  47  55.2 

-23.47 

10  52.49 

0.934 

16  39  36.39 

KOTB.- 

la  Noon  mi 

%y  be     nmmed  tbo  Mine  tm  thai  for  AppMoal  Nooo. 

DUr.  for  1  honr 
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a 

1 

•s 

1 

1 
1 

1 

THE  SUN'S 

Logarithm 

ofth. 

lUdlu  VMlor 

of  the 

Ewth. 

DUr.  for 
I  boor. 

Mean  Tine 
of 

Sidera^Oh. 

1 

True  LONGITUDE. 

Dltr.  for 
1  hoar. 

LATITUDE. 

X 

A' 

1 

2 
3 

305 
306 
307 

218  38  52.3 

219  38  58.0 

220  39     5.8 

38  28'.8 
38  34.4 
38  42.2 

I56I2O 
150.28 
150.37 

+  0.26 
0.40 

0.53 

9.9964797 
.9963706 
.9962630 

-46.7 
45.1 
44.5 

h      m        • 

9  17    8.77 
9  13  12.^ 

9    9  16.95 

1 

4 
5 
6 

308 
309 
310 

221  39  15.8 

222  39  27.8 

223  39  41.8 

38  52.0 

39  3.8 
39  17.6 

150.46 
150.55 
150.63 

0.63 
0.72 
0.79 

.9961568 
.9960518 
.9959478 

44.0 
43.5 
43.1 

9     5  21.04  > 
9     1  25.13  1 
8  57  29.22  ' 

7 
8 
9 

311 
312 
313 

224  89  5X8 

225  40  15.9 

226  40  36.0 

39  33.5 
39  51.5 
40f  11.5 

150.72 
150.80 
150.88 

0.82 
0.82 
0.78 

.9958448 
.9957427 
.9956414 

48.7 
42.3 
41.9 

8  53  33.31 
8  49  37.40  1 
8  45  41.49  { 

10 
11 
12 

314 
315 
316 

227  40  58.0 

228  41  21.8 

229  41  47.4 

40  33.3 

40  56.9 

41  22.4 

150.95 
151.03 
151.10 

0.72 
0.64 
0.54 

.9955408 
.9954411 
.9953423 

41.6 
41.2 
40.9 

8  41  45.56 
8  37  49.67 
8  33  53.76 

13 
14 
15 

317 
318 
319 

230  42  14.6 

231  42  43.3 

232  43  13.5 

41  49.5 

42  18.0 
42  48.0 

151.17 
151.23 
151.29 

0.42 
0.30 
0.17 

.9962442 
.9951468 
.9950502 

40.6 
40.3 
39.9 

8  29  57.85 
8  26     1.94 
8  22    6.03 

16 
17 
18 

320 
321 
322 

233  43  45.2 

234  44  18.3 

235  44  52.6 

43  19.5 

43  52.5 

44  26.7 

151.35 
151.41 
151.46 

+0.04 

-0.08 

0.18 

.9949546 
.9948601 
.9947669 

39.5 
39.0 
38.5 

8  18  10.12 
8  14  14iJl 
8  10  18.90 

19 
20 
21 

323 
324 
325 

236  45  28.1 

237  46    4.8 

238  46  42.6 

45    2.0 

45  38.5 

46  16.1 

151.50 
151.55 
151.60 

0.26 
0.31 
0.33 

.9946751 
.9945849 
.9944963 

•37.9 
37.2 
36.5 

8    6  22.39  : 
8    2  J6.48  1 
7  58  30.57  1 

22 
23 
24 

326 
327 
328 

239  47  21.5 

240  48     1.6 

241  48  42.9 

46  54.9 

47  34.9 

48  16.0 

151.65 
151.70 
151.75 

0.32 
0.28 
0.20 

.9944095 
.9943247 
.9942420 

35.7 
34.9 
34.0 

7  54  34.66 
7  50  38.75 
7  46  42.84 

25 
26 
27 

329 
330 
331 

242  49  25.4 

243  50    9.1 

244  50  54.0 

48  58.3 

49  41.8 

50  26.6 

151.80 
151.85 
151.90 

-0.10 

0.00 

+0.12 

.9941615 
.9940833 
.9940075 

33.0 
32.0 
31.0 

7  42  46.93 
7  38  51.02 
7  34  55.11  1 

28 
29 
30 

332 
333 
334 

245  51  40.2 

246  52  27.6 
'247  53  16.3 

51  12.7 

51  59.9 

52  48.4 

151.95 
152.00 
152.06 

0.25 
0.39 
0.52 

.9939342 
.9938634 
.9937950 

30.0 
29.0 
28.0 

7  30  59.19 
7  27    3.28 
7  23    7.37 

31 

335 

248  54    6.3 

53  38.2 

152.11 

+0.63 

9.9937289 

-27.0 

7  19  11.46 

M«qaiiioxort 

IM  date.  X' 

U>  th.  mttn  e 

qninoxorjuin. 

ryOd. 

DiV.  for  1  honr     < 
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GREENWICH  MEAN  TIME. 

g 

THE  MOON'S 

1 
1 

1 

SBMIUIAaBTBR. 

HORIZORTAL   PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Koon. 

Midolgbt. 

Nooa. 

Die  for 
Ihour. 

Midnight. 

Diff.  for 
Ihour. 

Dltr.  for 
Ihour. 

Noon. 

1 

14  46.9 

14  46.4 

54  ai 

/I 
-0.23 

54    6.4 

-0.06 

h      m 

15  26.2 

m 
2.06 

18.2 

2 

14  46.5 

14  47.2 

54    6.8 

40.13 

54    9.4 

40.32 

16  15.9 

2.07 

19.3 

3 

14  48.6 

14  50.6 

54  14.5 

0.53 

54  22.0 

0.73 

17    5.5 

2.06 

20.2 

4 

14  53.4 

14  56.8 

54  32.0 

0.94 

54  44.6 

1.15 

17  54.5 

2.02 

21.2 

5 

lb    0.9 

15    5.7 

54  59.6 

1.36 

55  17.1 

1.56 

18  42.6 

1.98 

22.2 

6 

15  11.1 

15  17.0 

55  37.0 

1.75 

55  58.9 

1.92 

19  29.8 

1.95 

23.2 

7 

15  23.5 

15  30.5 

56  22.8 

2.06 

56  48.3 

2.18 

20  16.5 

1.95 

24.2 

8 

15  87.8 

15  45.2 

57  15.0 

2.27 

57  42.5 

2.31 

21    3.4 

1.97 

25.2 

9 

15  52.8 

16    0.2 

58  10.2 

2.30 

58  37.6 

2.25 

21  51.4 

2.04 

26.2 

10 

16    7.4 

16  14.2 

59    4.0 

2.14 

59  28.7 

1.97 

22  41.6 

2.15 

27.2 

11 

16  20.3 

16  25.6 

59  51.1 

1.75 

60  10.6 

1.49 

23  34.9 

2.30 

28.3 

13 

16  30.0 

16  33.3 

60  26.7 

1.18 

60  38.9 

0.84 

6 

29.2 

13 

16  35.5 

16  36.5 

60  47.0 

40.49 

60  50.7 

40.13 

0  32.1 

8.67 

0.8 

14 

16  36.3 

16  35.0 

60  50.2 

-0.23 

60  45.4 

-0.57 

1  33.1 

8.61 

1.8 

15 

16  32.7 

16  29.4 

60  36.7 

0.88 

60  24.5 

1.15 

2  36.4 

8.66 

2.8 

16 

16  25.2 

16  20.4 

60    9.3 

1.38 

59  51.6 

1.56 

3  39.8 

8,61 

3.8 

17 

16  15.1 

16    9.4 

59  32.0 

1.70 

59  11.0 

1.78 

4  4a9 

8.46 

4.8 

18 

16    3.4 

15  57.4 

58  49.3 

1.83 

58  27.2 

1.84 

5  37.9 

3.38 

5.8 

19 

15  51.4 

15  45.5 

58    5.2 

1.82 

57  43.6 

1.78 

6  30.5 

3.10 

6.8 

20 

t5  39.8 

15  34.3 

57  22.6 

1.72 

57    2.4 

1.64 

7  19.1 

1.96 

7.8 

21 

15  29.1 

15  24.1 

56  43.2 

1.56 

56  25.0 

1.47 

8    4.8 

1.86 

8.8 

22 

15  19.5 

15  15.1 

56    7.8 

1.38 

55  51.7 

1.29 

8  48.7 

1.80 

9.8 

23 

15  11.0 

15    7.2 

55  36.7 

1.20 

55  22.8 

1.12 

9  31.7 

1.79 

10.8 

24 

15    3.7 

15    0.5 

55    9.9 

1.03 

54  58.1 

0.94 

10  14.9 

1.83 

11.8 

25 

14  57.5 

14  54.9 

54  47.3 

0.86 

54  37.5 

0.77 

10  59.1 

1.87 

12.8 

26 

14  52.4 

14  50.4 

54  28.7 

0.69 

54  20.9 

0.60 

11  44.8 

1.94 

13.8 

27 

14  48.6 

14  47.0 

54  14.3 

0.51 

54    8.7 

0.41 

12  32.1 

8.01 

14.8 

28 

14  45.8 

14  45.0 

54    4.4 

0.31 

54     IJ3 

-0.19 

13  20.8 

8.06 

15.8 

29 

14  44.6 

14  44.6 

53  597 

-0.07 

53  59.7 

+0.06 

14  10.4 

8.07 

16.8 

30 

14  45.0 

14  46.0 

54     1.3 

40.21 

54    4.7 

0.36 

15    0.1 

3.06 

17.8 

31 

14  47.4 

14  49.4 

54  10.1 

40.53 

54  17.5 

40.70 

15  49.1 

3.08 

18.8 

24 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Difl: 

forlm. 

DecUnatlon. 

DiiT. 
forlm. 

Hour. 

Right  AteeiuioD. 

Dlff. 
forlm. 

DUt    ' 
forlm. 

WEDNESDAY  1. 

FRIDAY  3. 

h     m      ■ 

• 

O         1         II 

// 

h    m     « 

1      ■ 

O        1         n 

0 

5  36  57.78 

3.1365 

N.23  33  29.4 

3.848 

0 

7  20  36.73 

8.1669 

N.24  27    5.8 

\jm 

1 

5  39  aoi 

8.1379 

23  37  17.0 

3.737 

1 

7  22  46.69 

9.1658 

24  25  22.6 

1.778  , 

2 

5  41  14.33 

3.1395 

23  40  57.9 

3.636 

2 

7  24  56.62 

9.1653 

21  23  32.5 

I.8B3  1 

3 

5  43  22.75 

S.M11 

23  44  32.1 

3.515 

3 

7  27    6.52 

9.1648 

24  21  35.5 

94106 

4 

5  45  31.26 

9.1435 

23  47  59.7 

3.404 

4 

7  29  16.39 

9^643 

24  19  31.5 

9.134 

5 

5  47  39.85 

3.1439 

23  51  20.6 

3.993 

5 

7  31  26.23 

9.1637 

24  17  20.6 

t.3M 

6 

5  49  48.52 

3.1453 

23  54  34.9 

3.1K 

6 

7  33  3a03 

9.1630 

24  15    2.7 

%M 

7 

5  51  57.27 

3.1465 

23  57  42.5 

3.070 

7 

7  35  45.79 

9.1695 

24  12  37i) 

9.471 

6 

5  54    6.10 

3.1479 

24    0  43.3 

3.957 

8 

7  37  55.52 

9.1617 

24  10    6.2 

%JM  * 

9 

5  56  15.02 

3.1493 

24    3  37.3 

3.843 

9 

7  40    5.20 

9.1609 

24    7  27.6 

9.701 

10 

5  58  24.01 

9.1505 

24    6  24.5 

3.730 

10 

7  42  14.83 

9.1601 

24    4  42.1 

9.016 

11 

6    0  33.07 

3.1516 

24    9    4.9 

8.618 

11 

7  44  24A2 

9.1594 

24    1  49.7 

9.930 

12 

6    2  42.20 

3.1537 

24  11  38.6 

3.505 

12 

7  46  33.97 

9.1586 

23  58  50.5 

94M4 

13 

6    4  51.40 

3.1539 

24  14    5.5 

8.391 

13 

7  48  43.46 

9.1577 

23  55  44.4 

3.150  1 

14 

6    7    0.67 

3.1550 

24  16  25.5 

3.377 

14 

7  50  52.90 

9.1568 

23  52  31.4 

3.973  < 

15 

6    9  10.00 

3.1560 

24  18  38.7 

3.163 

15 

7  53    2.28 

9.1559 
9.1550 

23  49  11.6 

3J87 

16 

6  11  19.39 

3.1571 

24  20  45.1 

3.049 

16 

7  55  11.61 

23  45  45.0 

3J00 

17 

6  13  28.85 

3.1580 

24  22  44.6 

1.934 

17 

7  57  20.89 

9.1540 

23  42  J1.6 

3.614 

18 

6  15  38.36 

3.1588 
3.1596 

24  24  37.2 

1.819 

18 

7  59  30.10 

9.1539 

23  38  31.3 

3.796 

19 

6  17  47.91 

24  26  22J) 

1.704 

19 

8    1  39.24 

9.1518 
9.1508 

23  34  44.2 

3.811 

20 

6  19  57.52 

3.1605 

24  28    1.7 

1.590 

20 

8    3  48.32 

23  30  50.4 

3.953 

21 

6  22    7.18 

3.1613 

24  29  33.7 

1.476 

21 

8    5  57.34 

9.1497 

23  26  49.9 

AM& 

22 

6  24  16.88 

3.1690 

24  30  58.8 

IJXO 

22 

8    8    6.29 

9.1486 

23  22  42.6 
N.23  18  28.6 

4.177 

23 

6  26  26.63 

3.1638 

N.24  32  16.9 

1JM4 

23 

8  10  15.17 

9.1474 

4.96B 

THI 

URSDj 

VY  2. 

SA'J 

rURDi 

VY  4. 

1 

0 

6  28  36.42 
6  30  46.25 

9.1635 

N.24  33  28.1 

1.138 

0 

8  12  23.96 

9.1463 

N.23  14    7.9] 

4.401 

1 

9.1641 

24  34  32.4 

1.013 

1 

8  14  32.72 

9.1451 

23    9  40.5 

4.519 

2 

6  32  56.11 

3.1646 

24  35  29.7 

0.897 

2 

8  16  41.39 

9.1439 

23    5    a4 

AJm 

3 

6  35  aoo 

8.1653 

24  36  20.0 

0.781 

3 

8  18  49.98 

9.1496 

23    0  25.6 

4.735 

4 

6  37  15.93 

3.1657 

24  37    3.4 

0X66 

4 

8  20  58.49 

9.1413 

22  55  38.2 

4.815 

5 

6  39  25.88 

3.1661 

24  37  39.8 

0J>49 

5 

8  23    6.93 

9.1400 

22  50  44.2 

4.956 

6 

6  41  35.86 

3.1665 

24  38    9.3 

0.433 

6 

8  25  15.29 

9.1386 

22  45  43.5 

5.067  , 

7 

6  43  45.86 

8.1669 

24  38  31.8 

0J17 

7 

827  23.56 

9.1379 

22  40  36J2 

5.176  . 

6 

6  45  55.88 

3.1673 

24  38  47.3 

0.901 

8 

8  29  31.76 

9.1359 

22  35  22.4 

5.9B5  1 

9 

6  48    5.92 

3.1674 

24  38  55.9 

•H).085 

9 

8  31  39.87 

9.1345 

22  30    2.0 

5.394   ' 

10 

6  50  15.97 

3.1676 

24  38  57.5 

-0.039 

10 

8  33  47.90 

9.1331 

22  24  35.1 

5.509  , 

11 

6  52  26.03 

3.1678 

24  38  52.1 

0.149 

11 

8  35  55.85 

9.1316 

22  19    1.7 

5.611   1 

12 

6  54  36.10 

8.1679 

24  38  39.6 

0.275 

12 

8  38    3.70 

9.1301 

22  13  21.8 

5.719 

13 

6  56  46.18 

8.1681 

24  38  20.1 

0.383 

13 

8  40  11.47 

9.1967 

22    7  35.4 

5.897 

14 

6  58  56.27 

3.1681 

24  37  53.7 

0.498 

14 

8  42  19.16 

9.1373 

22    1  42.6 

5.994 

15 

7    1    6.35 

3.1680 

24  37  20.4 

0.614 

15 

8  44  26.75 

9.1958 

21  55  43.3 

6UM9 

16 

7    3  16.4^ 

3.1680 

24  36  40.1 

0.731 

16 

8  46  34.26 

9.1344 

21  49  37.6 

6.148 

17 

7    5  26.51 

3.1679 

24  35  52.7 

0.848 

17 

8  48  41.68 

9.1998 

21  43  25.6 

6.954 

18 

7    7  36.58 

3.1679 

24  34  58.3 

0.965 

18 

8  50  49.00 

9.1913 
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20  12  45.3 

9.396 

9 

18  30  39.71 

9.7078 

24  37  43.6 

1.999 

1  10 

16  25    6.20 

9J>854 

20  22    4.8 

9.954 

10 

18  33  22.16 

9.7068 

24  38  56.1 

1.117 

11 

16  27  41.49 

9.5007 

20  31  15.8 

9.119 

11 

18  36    4.53 

9.7056 

24  39  57.7 

0.935 

12 

16  30  17.09 

9.5059 

20  40  18.2 

8.968 

12 

18  38  46.83 

9.7043 

24  40  48.3 

0.753 

13 

16  32  5a00 

9.6011 

20  49  11.9 

8.899 

13 

18  41  29.a5 

9.7099 

24  41  28.0 

0.571 

14 

16  35  29.22 

iJBOei 

20  57  56.8 

8.674 

14 

18  44  11.18 

9.7019 

24  41  56.8 

0.389 

15 

16  38    5.74 

9.6111 

21    6  32.8 

8.595 

15 

18  46  53.20 

9U»94 

24  42  14.7 

0.908 

16 

16  40  42.56 

9.6160 

21  14  59.8 

8.374 

16 

18  49  35.11 

9.6976 

24  42  21.8 

-0.097 

17 

16  43  19.66 

9.6908 

21  23  17.7 

8.999 

17 

18  52  16.91 

9j6955 

24  42  18.0 

40.153 

1  18 

16  45  57.05 

9.6954 

21  31  26.4 

8.068 

18 

18  54  58.57 

9.6999 

24  42    3.4 

0J33 

19 

16  48  34.71 

9.6300 

21  39  25i) 

7.913 

19 

18  57  40.09 

9.6908 

24  41  38.0 

0.513 

20 

16  51  12,66 

9.6346 

21  47  16.0 

7.757 

20 

19    0  21.46 

9.6889 

24  41    1.9 

0.699 

21 

16  53  50.87 

9i»90 

21  54  5a7 

7.599 

21 

19    3    2.68 

9.6855 

24  40  15.0 

0.871 

22 

16  56  29.34 

9.6433 

22    2  27.9 

7.440 

22 

19    5  43.73 

9.6896 

24  39  17.4 

1.048 

23 

16  59    8.06 
TUJ 

9.6474 

ESDA^ 

S.22    9  49.5 
^  14. 

7.970 

23 

19    8  24.60 
THl 

Mm 

S.24  38    9.2 
lY  16. 

1.995 

0 

17    1  47X)3 

9UI515 

S.22  17    1.4 

7.117 

0 

19  11    5.29 

9.6765 

S.24  36  50.4 

1.409 

1 

17    4  26.24 

9.6555 

22  24    3.5 

6.954 

1 

19  13  45.78 

9.6739 

24  35  21.0 

1.578 

2 

17    7    5.69 

9.6503 

22  30  55.8 

6.790 

2 

19  16  26.07 

9.6698 

24  33  41.1 

1.753 

3 

17    9  45w36 

9.6830 

22  37  38.3 

6.685 

3 

19  19    6.15 

9.6661 

24  31  50.7 

1.998 

4 

17  12  25.25 

9UW67 

22  44  10.8 

6.458 

4 

19  21  46.00 

9^6693 

24  29  49.8 

9.101 

5 

17  15    5.36 

9.6701 

22  50  33J2 

6.989 

5 

19  24  25.62 

9.6584 

24  27  38.6 

9.973   1 

6 

17  17  45.67 

9.6733 

22  56  45.5 

6.190 

6 

19  27    5.01 

9.6544 

24  25  17.1 

9.444 

7 

17  20  2ai7 

9.6766 

23    2  47.6 

5.950 

7 

19  29  44.15 

93503 

24  22  45.3 

9.616 

8 

17  23    6.86 

9.6797 

23    8  39.5 

5.780 

8 

19  32  23.04 

9.6461 

24  20    3.2 

9.787 

9 

17  25  47.73 

9.6896 

23  14  21.2 

5.608 

9 

19  35    1.68 

9.6418 

24  17  10.9 

9.956 

10 

17  28  28.77 

9.6854 

23  19  52.5 

5.435 

10 

19  37  40.05 

9.6373 

24  14    8.5 

3.193 

11 

17  31    9.98 

9.6889 

23  25  13.4 

5.961 

11 

19  40  18.15 

9.6396 

24  10  56.1 

3.989 

12 

17  33  51.35 

9.6907 

23  30  23.8 

5.081 

12 

19  42  55.97 

9.6978 

24    7  33.8 

3.454 

13 

17  36  32.86 

9.6930 

23  35  23.7 

4.911 

13 

19  45  3a49 

9.6998 

24    4    1J3 

3.619 

14 

17  39  14.50 

9.6959 

23  40  13.1 

4.735 

14 

19  48  10.71 

9.6178 

24    0  19.5 

3.783 

15 

17  41  56.28 

9.6973 

23  44  51.9 

4.558 

15 

19  50  47.63 

9.6197 

23  56  27.6 

3M6 

16 

17  44  38.18 

9.6993 

23  49  20.1 

4.381 

16 

19  53  24JJ4 

9.6076 

23  52  26.0 

4.107 

17 

17  47  20.19 

9.7010 

23  53  37.6 

4jm 

17 

19  56    0.54 

9.6093 

23  48  14.7 

4.967 

.  18 

17  50    2.30 

9.7026 

23  57  44.3 

4.093 

18 

19  58  36.52 

9.5969 

23  43  53.9 

4.496 

19 

17  52  44.50 

9.7041 

24    1  40.3 

3.844 

19 

20    1  12.17 

9.5914 

23  39  23.6 

4.583 

20 

17  55  26.79 

9.7054 

24    5  25.6 

3.065 

20 

20    3  47.48 

9J>857 

23  34  43.9 

4.740 

21 

17  58    9.15 

9.7065 

24    9    0.1 

3.484 

21 

20    6  22.45 

9.5800 

23  29  54.8 

4.895 

22 

18    0  51.57 

9.7075 

24  12  23.7 

3.303 

22 

20    8  57.08 

9.5743 

23  24  56.5 

5.048  ; 

23 

18    3  34.05 

9.7084 

24  15  36.5 

3.199 

23 

20  11  31.36 

9.5681 

23  19  49.0 

5.901 

24 

18    6  16.58 

9.7090 

S.24  18  38.4 

94M1 

24 

20  14    5.28 

9.5693 

a  23  14  32.4 

5.359 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Difr. 

for  1  m. 

Declination. 

Difl: 

for  I  m. 

Hour. 

RlfTht  Avoenrion. 

Difr. 

for  1  m. 

DeeUnatlon. 

Dw: 

for  iMu 

FRIDAY 

17. 

SUNDAY  19. 

0 

h    m      1 

20  14    5.28 

• 
9.5033 

S.23  U  32.4 

5.359 

0 

h    m      M 
22    9  23.11 

• 
9.9381 

S.16  31  45:1 

10.844 

1 

20  16  38.84 

9.5568 

23    9    6.8 

5.501 

1 

22  11  37.20 

9.9316 

16  20  52.1 

iQjm  1 

2 

20  19  12.03 

9.5509 

23    332.3 

5.649 

2 

22  13  50.90 

9.^51 

16    9  54.5 

10.996  . 

3 

20  21  44.86 

9.5440 

22  57  48.9 

5.797 

3 

22  16    4.21 

9.9187 

15  58  52.3 

11.073  ' 

4 

20  24  17.31 

9.5378 

22  51  56.7 

5.943 

4 

22  18  17.14 

9.9193 

15  47  45.7 

1 
11.147 

5 

20  26  49.39 

9.5315 

22  45  55.8 

6.087 

5 

22  20  29.69 

9.9061 

15  36  34.7 

11.918 

a 

20  29  21.09 

9.5959 

22  39  46.3 

6.999 

6 

22  22  41.87 

9.1998 

15  25  19.5 

11J9S8 

7 

20  31  52.41 

9.5187 

22  33  28.3 

6.370 

7 

22  24  53.67 

9.1936 

15  14    0.1 

UJ57 

8 

20  34  23.33 

9.5190 

22  27    1.9 

6.510 

8 

22  27    5.10 

9.1873 

15    2  36.6 

11.495 

9 

20  36  53.86 

9.5056 

22  20  27.1 

6MS 

9 

22  29  16.16 

9.1813 

14  51    9.1 

11.491 

10 

20  30  24.00 

9.4990 

22  13  44.1 

6.785 

10 

22  31  26.86 

9.1753 

14  39  37.7 

I1J>56 

11 

20  41  53.74 

9.4994 

22    6  52.9 

6.990 

11 

22  33  37.19 

9.1693 

14  28    2.4 

11.090 

12 

20  44  23.08 

9.4856 

21  59  53.7 

7.053 

12 

22  35  47.17 

9.1633 

14  16  23.3 

11.689 

13 

20  46  52.02 

9.4789 

21  52  46.5 

7.186 

13 

22  37  56.79 

9.1574 

14    4  40.5 

11.70 

14 

20  49  20.55 

9.4791 

21  45  31.4 

7.317 

14 

22  40    a06 

9.1517 

13  52  54.1 

11.808 

15 

20  51  48.67 

9.4653 

21  38    8.5 

7.446 

15 

22  42  USX> 

9.1459 

13  41    4.3 

UJBSB 

16 

20  54  16.38 

9.4584 

21  30  37.9 

7.573 

16 

22  44  23.57 

9.1409 

13  29  11.0 

11.917 

17 

20  56  43.68 

9.4516 

21  22  59.7 

7.700 

17 

22  46  31.81 

9.1345 

13  17  14.3 

1IJW3 

18 

20  59  10.57 

9.4447 

21  15  13.9 

7.895 

18 

22  48  39.71 

9.1989 

13    5  14.3 

19.097 

19 

21    1  37.04 

9.4376 

21     7  20.7 

7.948 

19 

22  50  47iJ8 

9.1933 

12  53  11.1 

190)60 

20 

21    4   ao9 

9.4306 

20  59  20.2 

8UW8 

20 

22  52  54.51 

9.1179 

12  41    4.7 

19.139 

21 

21    6  28.72 

9.4937 

20  51  12.5 

&188 

21 

22  55    1.42 

9.1195 

12  28  55.2 

19.183 

22 

21    8  53.98 

9.4168 

20  42  57.6 

8.307 

22 

22  57    8.01 

9.1071 

12  16  42.7 

19.931 

23 

21  11  18.73 

9.4098 

S.20  34  35.6 

8.494 

23 

22  59  14iJ8 

9.1018 

S.12    4  27.4 

19J978 

SAT 

URDA 

Y  18. 

MONDAY  20. 

0 

21  13  4aii 

9.4098 

S.20  26    6.7 

8.539 

0 

23    1  20.23 

9.0966 

S.ll  52    9.3 

19.385  ' 

1 

21  16    7.07 

9.3958 

20  17  30.9 

8JS3 

1 

23    3  25.87 

9.0915 

11  39  48.4 

19J79  I 

2 

21  18  30.60 

9.3887 

20    8  48.3 

8.765 

2 

23    5  31.21 

9.0865 

11  27  24.7 

19.417 

3 

21  20  53.71 

9.3817 

19  59  59.1 

8.875 

3 

23    736.25 

9.0816 

11  14  58.4 

19.460  , 

4 

21  23  16.41 

9.3748 

19  51    a3 

8.984 

4 

23    9  41.00 

9.0706 

11    2  29.5 

19.509 

5 

21  25  36.69 

9.3679 

19  42    1.0 

90)09 

5 

23  11  45.44 

9U)716 

10  49  58.2 

19.541 

6 

21  28    0.55 

9.3608 

19  32  52.3 

9.198 

6 

23  13  49.59 

9.0667 

10  37  24.6 

19.580 

7 

21  30  21.99 

9.3537 

19  23  37.3 

9.309 

7 

23  15  53.46 

9UXI90 

10  24  48.6 

190n9  ' 

8 

21  32  43.00 

9.3467 

19  14  lai 

9.405 

8 

23  17  57.04 

9U>574 

10  12  10.3 

19007 

9 

21  35    3.59 

9.3398 

19    4  48.7 

9.507 

9 

23  20    0.35 

9.0598 

9  59  29.8 

19JB3 

10 

21  37  23.77 

9.3398 

18  55  15.3 

9.607 

10 

23  22    3.38 

9.0483 

9  46  47.2 

19.798 

11 

21  39  43.53 

9.3958 

18  45  35.9 

9.705 

11 

23  24    6.14 

9.0439 

934    2.5 

Jt.763 

12 

21  42    2.87 

9.3189 

18  33  50.7 

9.809 

12 

23  26    8.64 

9.0395 

9  21  15.7 

19.796 

13 

21  44  21.80 

9.3190 

18  25  ai.7 

9.897 

13 

23  28  10.88 

9.0351 

9    8  27.0 

19.897 

14 

21  46  40.32 

9.3051 

18  16    3.1 

9.900 

14 

23  30  12.86 

9.0308 

8  55  36J5 

19.856 

15 

21  48  58.42 

9.2983 

18    6    OS) 

10.089 

15 

23  32  14.58 

90)967 

8  42  44.3 

19.884  ; 

le 

21  51  16.11 

9.9915 

17  55  53.2 

10.173 

16 

23  34  16.06 

9.0996 

8  29  50.4 

19.919 

17 

21  53  33.40 

9.2847 

17  45  40.1 

10.269 

17 

23  36  17.29 

9.0186 

8  16  54.8 

19.941   , 

18 

21  55  50.28 

21  58    6.75 

22  0  22.82 

9.9779 

17  35  21.7 

10.350 

18 

23  38  18.29 

9.0147 

8    3  57.5 

190W8  1 

19 

9.9719 

17  24  58.1 

10.436 

19 

23  40  19.05 

9.0100 

7  50  58,7 

19.993  ' 

20 

9.9645 

17  14  29.4 

10.590 

20 

23  42  19.57 

9.0068 

7  37  58.4 

130)17 

21 

22    2  38.49 

9.9678 

17    3  55.7 

10.603 

21 

23  44  19.87 

9.0039 

7  24  5(1.7 

130139  , 

22 

22    4  53.76 

9.9519 

16  53  17.0 

10.686 

22 

23  46  19i)5 

1J98M 

7  11  53.7 

130m   1 

23 

22    7    8.63 

9JM46 

16  42  33.4 

10.706 

23 

23  48  19.80 

10»958 

6  58  49.4 

13.069  ' 

24 

22    9  23.11 

9.S381 

S.16  31  45.1 

10.844 

24 

23  50  19.44 

1.9999 

S.  6  45  43.8 

13.109 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Diff. 
for  1  m. 

D'ir. 

forlm. 

Hoar. 

Right  AicensUm. 

Diff. 
forlm. 

Diff. 
for  1  m. 

TU 

ESDA 

Y  21. 

THURSDAY  23. 

h     m      • 

« 

1              O        t         n    i         II 

h     in      « 

■ 

0 

23  50  19.44 

1.9939 

S.  6  45  43.8 

13.103 

0 

1  23  12i>4 

1.9049 

N.  3  47  50.8 

12.954 

1 

23  52  ISJ&r 

1,9889 

6  32  37.1 

13.191 

1 

1  25    7.19 

1.9040 

4    0  47.3 

19.939 

2 

23  54  18.10 

1.9854 

6  19  29.3 

13.138 

2 

127    U2 

1.9038 

4  13  42.3 

13.904 

3 

23  56  17.12 

1.9831 

6    6  20.5 

13.155 

3 

1  28  55.65 

,      1.9037 

4  26  35.8 

19.879 

4 

23  58  15.95 

1.9789 

5  53  10.7 

13.171 

4 

1  30  49.87 

1.9037 

4  39  27.8 

13.853 

5 

0    0  14.59 

1.9757 

5  40    0.0 

13.185 

5 

1  32  44.09 

1JW37 

4  52  18.2 

19.896 

6 

0  2  iao4 

lir735 

5  26  48.5 

13.198 

6 

1  34  38.32 

1.9039 

5    5    6.9 

13.797 

7 

0    4  11.29 

1.9695 

5  13  36.2 

13.913 

7 

1  36  32.56 

ijwxi 

5  17  5SJ& 

19.768 

8 

0    6    9.38 

1.9666 

5    0  23.1 

13.994 

8 

1  38  2a79 

1.9040 

5  30  39.1 

13.738 

9 

0    8    7.29 

1.9637 

4  47    9.3 

13.935 

9 

1  40  21.04 

1.9043 

5  43  22.4 

13.707 

10 

0  10    5.02 

1.9607 

4  33  54.9 

13.^15 

10 

1  42  15.31 

1JNM7 

5  56    3.9 

19.676 

11 

0  12    2.58 

1.9580 

4  20  39i) 

13J354 

11 

1  44    9.60 

1.9049 

6    8  43.5 

13.643 

12 

0  13  59.99 

1.9554 

4    7  24.4 

13.963 

12 

1  46    3.90 

lJ9m 

6  21  21.1 

13.610 

13 

0  15  57  JH 

1.9598 

3  54    8.5 

13.968 

13 

1  47  58.23 

1.9057 

6  33  56.7 

13.577 

14 

0  17  54.33 

1.9503 

3  40  52J2 

13.374 

14 

1  49  52.60 

1J)063 

6  46  30.3 

13.543 

15 

0  19.51.28 

li»478 

3  27  35.6 

13.979 

15 

1  51  47.00 

IJWOO 

6  59    1.8 

13.507 

16 

0  21  48.07 

1.9454 

3  14  18.7 

13.984 

16 

1  53  41.43 

1.9075 

7  11  31.1 

13.470 

17 

0  23  44.72 

1.9431 

3    1    1.5 

13.988 

17 

1  55  35.90 

1.9081 

7  23  58.2 

13.433 

IB 

0  25  41.24 

1.9409 

2  47  44.1 

13.391 

18 

1  57  30.41 

1.9080 

7  36  23.1 

13.396 

19 

0  27  37.62 

1.9386 

2  34  26.6 

13J199 

19 

1  59  24iW 

14)007 

7  48  45.7 

19.357 

20 

0  29  33.87 

1.9365 

2  21    9.1 

13.393 

20 

2    1  19.58 

1.9105 

8    1    5.9 

19J17 

21 

0  31  30.00 

1.9345 

2    7  51.6 

13.391 

21 

2    3  14.24 

1.9114 

8  13  23.7 

IQjm 

22 

0  33  26.01 

1.9395 

1  54  34.2 

13.990 

22 

2    5    8.95 
2    7    a72 

1.9133 

8  25  39.1 

13J»7 

23 

0  35  21.90 

1.9305 

S.  1  41  16.8 

13.388 

23 

1.9133 

N.  8  37  52.1 

13.196 

WED 

NESa 

AY  22. 

Fl 

IIDAY 

24. 

o\ 

0  37  17.67 

1.9987 

S.  1  27  59.6 

13.985 

0 

2    8  58.55 

14»144 

N.  8  50    2.6 

19.153 

1 

0  39  13.34 

1.9969 

1  14  42.6 

13.381 

1 

2  10  53.44 

1.9155 

9    2  10.5 

19.100 

2 

0  41    8i)0 

1.93S9 

1    1  25.9 

13.376 

2 

2  12  48.40 

1.9166 

9  14  15.7 

19.064 

3 

0  43    4.37 

1.9336 

0  48    9.5 

13.970 

3 

2  14  43.43 

1.9178 

9  26  18.2 

19.019 

4 

0  44  59.74 

1.9390 

0  34  53.5 

13.963 

4 

2  16  38.53 

1.9190 

9  38  18.0 

11.974 

5 

0  46  55.01 

1.9905 

0  21  37.9 

13.356 

5 

2  18  33.71 

1.9903 

9  50  15.1 

11.998 

6 

0  48  50.20 

1.9191 

S.  0    8  22.8 

13.948 

6 

2  20  28.96 

1.9815 

10    2    9.4 

11.881 

7 

0  50  45.30 

1.9177 

N.  0    4  51.8 

13.339 

7 

2  22  24J28 

1.9998 

10  14    0.8 

11.833 

8 

0  52  40.32 

1.9164 

0  18    5i) 

13.330 

8 

2  24  19.70 

1.9949 

10  25  49.3 

11.784 

9 

0  54  35.27 

1.9159 

0  31  19.4 

13.319 

9 

2  26  15.20 

1*9957 

10  37  34i> 

11.735 

10 

0  56  30.14 

1.9140 

0  44  32.2 

13.307 

10 

2  28  10.79 

1.9979 

10  49  17.5 

11.684 

11 

0  58  24iM 

1.9139 

0  57  44.2 

13.193 

11 

2  30    6.47 

1.9988 

11    0  57.0 

11.633 

12 

1    0  19.69 

1.9119 

1  10  55.3 

13.179 

12 

2  32    2J25 

1.9304 

11  12  33.4 

11.561 

13 

1    2  14.37 

1.9108 

1  24    5.6 

13.165 

13 

2  33  58.12 

1.9390 

11  24    6.7 

11.538 

14 

1    4    8i)9 

1.9099 

1  37  15.1 

13.151 

14 

2  35  54.09 

1.9036 

11  35  36.8 

11.475 

15 

1    6    3.56 

1.9090 

1  50  23.7 

13.135 

15 

2  37  50.16 

1.9353 

11  47    3.7 

11.431 

16 

1    7  58.08 

lJ9m 

2    3  31.3 

13.118 

16 

2  39  46.33 

1.9370 

11  58  27.3 

11.366 

17 

1    9  52.56 

IM7S 

2  16  37.9 

13.101 

17 

2  41  42.60 

IJ90S» 

12    9  47.6 

11.311 

18 

1  11  47.00 

ljaK9 

2  29  43.4 

13.089 

18 

2  43  38.99 

1.9407 

12  21    4.6 

11.355 

19 

1  13  41.39 

1.9063 

2  42  47.8    13.063 

19 

2  45  35.48 

1.9425 

12  32  18.2 

11.197 

20 

1  15  35.75 

1.9058 

2  55  51.0   13.043 

20 

2  47  32.08 

1.9444 

12  43  28.3 

11.138 

21 

1  17  30.09 

1.9053 

3    8  52.9i   I3.(fii 

21 

2  49  28.80 

1.9464 

12  54  34.8 

11.079 

22 

1  19  24.39 

1.9048 

3  21  53.5!   19.999 

22 

2  51  25.64 

1.9483 

13    5  37.8    UJMO  1 

23 

1  21  18.67 

1J044 

3  34  52.8    i9.9n 

23 

2  53  22.59 

1.9503 

13  16  37.2    10.980 

24 

1  23  12M 

1.9043 

N.  3  47  50.8'   19.954 

24 

2  55  19.67 

1.9533 

N.13  27  33.01   10.899 
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XI. 


1 

GBEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                            | 

Hour. 

Rlf bt  AMenfkm. 

Ditr. 

forlm. 

Dlff. 
forlm. 

Hour. 

Right  Ateeniloo. 

Dift 
for  1  no. 

DiC 

forlm. 

SATURDAY  25. 

MONDAY  27. 

1 

0 

h     m     ■ 
2  55  19.67 

N.13  27  33.0 

10.899 

0 

h     m     M 

4  31  48.10 

94)717 

N.20  46  15.5 
20  53  19.1 

7.107 

1 

2  57  16.87 

l.a&43 

13  38  25.1 

10.837 

1 

4  33  52.48 

94)743 

74H9 

2 

2  59  14.19 

1.&564 

13  49  13.5 

10.775 

2 

4  35  57.02 

94)769 

21    0  16.9 

6.916 

3 

3    1  11.64 

1M85 

13  59  58.1 

10.719 

3 

4  38    1.71 

94)794 

21    7    9.0 

6.810 

4 

3    3    9.21 

1.0606 

14  10  38.9 

10.647 

4 

4  40    6.54 

94)819 

21  13  55.3 

6.7e 

5 

3    5    6.92 

1.9099 

14  21  15.8 

10.569 

5 

4  42  11.54 

9.0644 

21  20  35.7 

6.693  i 

6 

3    7    4.76 

1.9S53 

14  31  48.7 

10.516 

6 

4  44  16.68 

94)868 

21  27  10.1 

6JM   ' 

7 

3    9    2.74 

1.9674 

14  42  17.7 

10.450 

7 

4  46  21.96 

9.0894 

21  33  38.ri 

6.495 

8 

3  11    0.85 

1M» 

14  52  42.7 

10.383 

8 

4  48  27.40 

94)019 

21  40    1.1 

64W 

9 

3  12  59.09 

ijni6 

15    3    3.7 

10.316 

9 

4  50  32i)8 

94)943 

21  46  17.7 

6.S97 

10 

3  14  57.47 

ijrna 

15  13  20.6 

10.947 

10 

4  52  38.72 

94)967 

21  52  28.3 

6.198 

11 

3  16  55.99 

1.9785 

15  23  33.3 

10.177 

11 

4  54  44.58 

94)990 

21  58  32.8 

64)93  ; 

12 

3  18  54.65 

1J97B8 

15  33  41.8 

10.107 

12 

4  56  50.59 

9.1013 

22    4  31.1 

5.981 

13 

3  20  53.45 

1.9813 

15  43  46.1 

10.036 

13 

4  58  56.74 

9.1036 

22  10  23.3 

5319 

14 

3  22  52.40 

1J837 

15  53  46.1 

9.964 

14 

5    1    3.02 

9.10S9 

22  16    9.4 

5.717  ; 

15 

3  24  51.50 

1.9861 

16    3  41.8 

9.899 

15 

5    3    9.45 

9.1089 

22  21  49.3 

5.613 

16 

3  26  50.74 

1.9886 

16  13  33J2 

9.8d0 

16 

5    5  16.01 

9.1105 

22  27  23.0 

5.500  1 

17 

3  28  50.13 

1.9910 

16  23  20.2 

9.746 

17 

5    7  22.71 

9.1197 

22  32  50.4 

5.404  1 

18. 

3  30  49.66 

1.9936 

16  33    2.7 

9.671 

18 

5    9  29.53 

9.1148 

22  38  11.5 

5.908 

19 

3  32  49.36 

1.9961 

16  42  40.7 

94^ 

19 

5  11  36.48 

9.1179 

22  43  26.2 

5.199 

20 

3  34  49.19 

14W86 

16  52  14.1 

9.519 

20 

5  13  43.56 

9.1191 

22  48  34.6 

54)88 

21 

3  36  49.19 

9.0011 

17    1  43.0 

9.443 

21 

5  15  50.77 

9.1919 

22  53  36.7 

4383 

22 

8  38  49.32 

9.0036 

17  11    7.3 

9.366 

22 

5  17  58.11 

9.1933 

22  58  32.4 

4.874 

23 

3  40  49.61 
SU 

9UNNB 

NDA\ 

N.17  20  26i) 
26. 

9.987 

23 

5  20    5.56 
TU 

9.1953 

ESDA 

NJ»    3  21.6 
Y  28. 

4.787 

f 

i 

b 

3  42  50.07 

9.0088 

N.17  29  41.7 

9J307 

0 

5  22  13.14 

9.1979 

N.23    8    4.4 

4.6S0 

1 

3  44  50.67 

94)114 

17  38  51.8 

9.198 

1 

5  24  20.83 

9.1999 

23  12  40.7 

4.551 

2 

3  46  51.43 

94)140 

17  47  57.1 

94)48 

2 

5  26  28.64 

9.1311 

23  17  10.5 

4.443 

3 

3  48  52.34 

94»167 

17  56  57.6 

8.967 

3 

5  28  36.56 

9.1330 

23  21  33.8 

4J3ti  1 

4 

3  50  53.43 

94)193 

18    5  53.2 

8.885 

4 

5  30  44.60 

9.1348 

23  25  50.6 

4J995 

5 

3  52  54.66 

94)918 

18  14  43.8 

8.803 

5 

5  32  52.74 

9.1365 

23  30    a8 

4.114 

6 

3  54  56.04 

94)944 

18  23  29.5 

8.790 

6 

5  35    0.98 

9.1389 

23  24    4.3 

44)83  1 

7 

3  56  57.59 

941871 

18  32  10.2 

8.636 

7 

5  37    9.33 

9.1400 

23  38    1.2 

1 
3.883 

8 

3  58  59.29 

941897 

18  40  45.8 

84161* 

8 

5  39  17.78 

9.1417 

23  41  51.5 

3,783 

9 

4    1     1.15 

94)094 

18  49  16.3 

8.466 

9 

5  41  26.33 

9.1434 

23  45  35.2 

3.879 

10 

4    3    3.18 

94)050 

18  57  41.7 

8.380 

10 

5  43  34.98 

9.1449 

23  49  12.2 

3.588  1 

11 

4    5    5.35 

94)377 

19    6    1.9 

84299 

11 

5  45  43.71 

9.1463 

23  52  42.4 

3.447 

12 

4    7    7.69 

94)404 

19  14  16.9 

84»6 

12 

5  47  52.53 

9.1478 

23  56    5.8 

3.334 

13 

4    9  10.19 

19  22  26.0 

8.118 

13 

5  .50    1.44 

9.1493 

23  59  22.5 

3.999 

14 

4  11  12.85 

94)456 

19  30  31.0 

8.030 

14 

5  52  10.44 

9.1507 

24    2  32.5 

3.110 

15 

4  13  15.66 

94)482 

19  38  30.2 

7.949 

15 

5  54  19.5;J 

9.1591 

24    5  35.7 

9.997 

16 

4  15  18.63 

94)509 

19  46  24.0 

7.851 

16 

5  56  28.6J) 

9.1533 

24    8  32.1 

9.863 

17 

4  17  21.77 

94)636 

19  54  12.3 

7.759 

17 

5  58  37m 

9.1545 

24  11  21.7 

9.770 

18 

4  19  25X)6 

94)569 

20    1  55.1 

7.667 

18 

6    0  47.23 

9.1557 

24  14    4.5 

9.656  ! 

19 

4  21  28.51 

94)588 

20    9  32.4 

7.576 

19 

6    2  56.61 

9.1569 

24  16  40.4 

94»41 

20 

4  23  32.12 

94)614 

20  17    4.2 

7.484 

20 

6    5    6.06 

9.1580 

24  19    9.4 

9.407 

21 

4  25  '35JtiS 

2M40i 

20  24  30.5 

74)99 

21 

6    7  15.58 

9.1590 

24  21  31.6 

94)19 

22 

4  27  39.80 

94)666 

20  31  51.2 

74W8 

22 

6    9  2'>.15 

9.160(^ 

24  2tJ  46.9 

9.197 

23 

4  29  43.88 

9.069a 

20;J9    6.2 

7.903 

23 

6  11  :M.78 

9.1610 

24  25  55.3 
N.24  27  56.7 

94)83 

[24 

4  31  48.10 

94)717 

N.20  46  15.5 

7.107 

24 

6  13  44.47 

9.1619 

1.96^ 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASC£NSIOX«  AND  DECLINATION. 

Hoar. 

Sight  AMenshm. 

Dim 

for  1  m. 

Declination. 

Dlff. 
forlm. 

Hoar. 

Right  Atcendon. 

Dim 

for  1  m. 

DeclinaUon. 

Dlff. 
for  1  m. 

WEDNESD 

AY  29. 

THURSDAY  30. 

h     m     ■      1      ■ 

1                O         #          #/     1          If 

b     m     ■ 

* 

0       1         n 

0 

6  13  44.47 

9.1619 

'NiJ4  27  56.7     1.966 

0 

7    5  45.35 

9.1675 

N.24  41  38.3 

0.830 

1 

6  15  54.2] 

9.1638 

24  29  51.2     1.851 

1 

7    7  55.39 

9.1671 

24  40  45.0 

0.947 

2 

6  18    4.00 

9.1636 

24  31  38.8     1.736 

2 

7  10    5.40 

9.1067 

24  39  44.7 

1.063 

3 

6  20  13.83 

9.1643 

24  33  19.5     1.690 

3 

7  12  15.39 

9.1669 

24  38  37.4 

1.180 

4 

6  22  23.71 

9.1650 

24  34  53.2:    i.503 

4 

7  14  25.a4 

9.1656 

24  37  23.1 

1.997 

5 

6  24  3a63 

9.1636 

24  36  19.9;    1.387 

5 

7  16  35.25 

9.1650 

24  36    1.8 

1.413 

6 

6  26  4a58 

9.1661 

24  37  39.7|    1.979 

6 

7  18  45.13 

9.1643 

24  34  33.5 

1.530 

7 

6  28  53.5G 

9.1667 

24  38  52.5     1.155 

7 

7  20  W.96 

9.1636 

24  32  58.2 

1.646 

8 

6  31    3.58 

9.1679 

24  39  58.3     luias 

8 

7  23    4.74 

9.1638 

24  31  16.0 

1.761 

9 

6  33  13.63 

9.1676 

24  40  57.1     04O9 

9 

7  25  14.49 

9.1690 

24  29  2a9 

1.876 

10 

6  35  23.69 

9.1679 

24  41  48.9    0.805 

10 

7  27  24.18 

9.1610 

24  27  30.9 

1.991 

11 

6  37  3a78 

9.1683 

24  42  33.7 

0.689 

11 

7  29  33.81, 

9.1600 

24  25  28.0 

9.107 

12 

6  39  43.89 

9.1686 

24  43  11.6 

0.573 

12 

7  31  43.39 

9.1501 

24  23  18.1 

9.999 

13 

6  41  54.0] 

9.1688 

24  43  42.5     0.456 

13 

7  33  52i)I 

9.158l| 

24  21    1.3 

9.337 

14 

6  44    4.14 

9.1688 

24  44    6.3     0.338 

14 

7  36    2.37, 

9.1571 

24  18  37.7 

9.451 

15 

6  46  14.28 

9.1690 

24  44  23.01    ojso 

15 

7  38  11.76 

9.1560 

24  16    7Ji 

9.566 

16 

6  48  24.43 

9.J691 

24  44  32.7  4O.i03 

16 

7  40  21.09 

9.1549 

24  13  29.8 

9.680 

17 

6  50  34.57 

9.1691 

24  44  35.4  -o.oi3 

17 

7  42  30.35. 

9.1537 

24  10  45.6 

9.794 

18 

6  52  44.72 

9.1691 

24  44  31.1     0.130 

18 

7  44  39.54; 

9.1594 

24    7  54.5) 
24    4  56.6 
24    1  51.9 
23  58  40.5' 

9.008 

19 

6  54  54.86     9.1689 

24  44  19.8     0J147 

19 

7  46  48.64 

9.1519 

3.099 

20 

6  57    4.98     9.1687 

24  44    1.5     0.363 

20 

7  48  57.68 

9.1499 

3.134 

21 

6  59  15.10 

9.1685 

24  43  3a2    0.480 

21 

7  51    a63, 

9.1486 

3.947 

22 

7    1  25.20 

9.1683 

24  43    3.9 

0.597 

22 

7  53  15.51 

9.1479 

23  55  22.3; 

3.359 

23 

7    3  35.29 

9.1679 

24  42  24.6 

0.713 

23 

7  55  24.29 

9.1458; 

23  51  57.4 

3.479 

24 

7    545^35 

9.1675' 

N^  41  38i| 

0.830 

24 

7  57  32.99 

9.1444 

N.23  48  25.7 

3.584 

PHASES  OF  TH 

E  MOON. 

<C  LastQ 

uarter, 

•      •      •        *j 

1          h 

>     0 

m 

55.1 

#  NewN 

[oon, 

•     •     •     IS 

I      5 

8.9 

3)  Firsts 

Quarter, 

.    •    .    u 

J    20 

47.2 

O  FullM 

oon,       

.    .    .    2i 

]    13 

53.3 

<C  Apoge< 
a  Perigee 
C  Apog» 

3^ 

d 
1 

h 

15.8 

5 

13 

16.4 

Bf 

29 

6.4 

■       5S 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

1 
1 

h 

SUu^i  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

o  g 

and 

Noon. 

of 

IIP>. 

of 

Vlh. 

of 

ixi». 

at 

t 

PoaiUon. 

Dur. 

Ditr. 

Ditr. 

DiC 

1 

a  Anetis 

W. 

92  46  54 

3480 

9l    740 

3485 

95  28  21 

3489 

96  4857 

9€M 

W. 

49  33  17 

3983 

50  57  49 

3976 

52  22  28 

3971 

53  47  13 

Aldebaran 

W. 

17  38  25 

3165 

19    4  52 

3179 

20  31  35 

3160 

21  58  32 

9159 

Jupiter 

E. 

34  48    5 

3103 

33  19  58 

3106 

31  51  56 

3110 

30  23  59 
58  53  '19 
89  52    6 

3114 

Regulus 

E. 

63  19    4 

3083 

61  50  32 

3085 

60  22    4 

3087 

3001 

Venus 

E. 

94    523 

3384 

92  40  53 

3988* 

91  16  28 

3391 

3»4 

Suif 

E. 

133  55  11 

3468 

132  34  11 

3470 

131  13  13 

3471 

129  52  16 

3479 

2 

a  Arietis 

W. 

60  52  30 

3341 

62  17  51 

3936 

63  43  17 

3333 

65    8  48 
33  38  3^ 

9917 

Aldebaran 

W. 

29  15  22 

3134 

30  43    3 

3119 

32  10  49 

3116 

3119 

Regulus 

E. 

51  32  14 

3098 

50    4    2 

3098 

48  35  50 

3009 

47    7  39 

3096 

Venus 

E. 

82  51    1 

3304 

81  26  54 

3304 

80    2  47 

3305 

78  38  41 

3304 

SiJif 

E. 

123    7  52 

3475 

121  47    0 

34r4 

120  26    7 

3473 

119    5  13 

3471 

3 

a  Arietis 

W. 

72  17  53 

3901 

73  44    1 

3195 

75  10  16 

3189 

76  36  38 

3183 

Aldebaran 

W. 

40  59    8 

3090 

42  27  30 

3084 

43  55  59 

3078 

45  24  35 

30^ 

Aegulus 

E. 

39  46  33 

3094 

38  18  16 

3099 

36  49  57 

3090 

35  21  35 

3068  ' 

Venus 

E. 

71  37  57 

3998 

70  13  43 

3995 

68  49  26 

3393 

67  25    5 

3068 

Sun 

E. 

112  20    5 

3456 

110  58  52 

3453 

109  37  35 

3447 

108  16  12 

9449 

4 

a  Arietis 

W. 

83  50  29 

3147 

85  17  42 

3138 

86  45    5 

3130 

88  12  38 

9199 

Aldebaran 

W. 

52  49  32 

3038 

54  18  58 

3030 

55  48  34 

3033 

57  18  20 

3019  , 

Regulus 

E. 

27  59    8 

3078 

26  30  31 

3078 

25    1  54 

3078 

23  33  17 

1 
3078 

Venus 

E. 

6022    7 

3964 

58  57  13 

3358 

57  32  12 

3351 

56    7    3 

3844 

Sun 

E. 

101  27  35 

3408 

100    5  28 

3400 

98  43  11 

339. 

97  20  44 

XMH 

5 

Aldebaran 

W. 

64  50  12 

9969 

66  21  13 

9950 

67  52  29 

a»7 

6924    1 

9995 

Pollux 

W. 

20  51  46 

3031 

22  21  20 

3011 

23  51  19 

9991 

25  21  43 

9979 

Jupiter 

W. 

13    3  28 

3061 

14  32  25 

3031 

16    1  59 

3005 

17  32    6 

9981 

Venus 

E. 

48  59    5 

3903 

47  32  59 

3194 

46    6  43 

3184 

44  40  15 

3174 

Sun 

E. 

90  25  39 

3998 

89    2    0 

3315 

87  38    6 

3309 

86  13  57 

3990 

6 

Aldebaran 

W. 

77    5  41 

9859 

78  38  53 

9843 

80  12  25 

9833 

81  46  16 

9814 

Pollux 

W. 

32  59  31 

9883 

34  32  12 

9866 

36    5  15 

9848 

37  38  40 

9831 

Jupiter 

W. 

25    9  10 

9887 

26  41  45 

9869 

28  14  43 

9853 

29  48    3 

9635 

Venus 

E. 

37  24  53 

3193 

35  57  11 

3113 

34  29  17 

3101 

33    1    9 

30f  1  1 

Sun 

E. 

79    9  16 

3918 

77  43  28 

3903 

76  17  21 

3185 

74  50  54 

3169' 

7 

Aldebaran 

W. 

89  40  36 

9733 

91  16  32 

9716 

92  52  51 

9698 

94  29  33 

9681 

Pollux 

W. 

45  31  24 

9743 

47    7    7 

9735 

48  43  14 

9707 

50  19  45 

9689 

Jupiter 

W. 

37  40  27 

9747 

39  16    5 

9739 

40  52    7 

9710 

42  28  34 

9691   ; 

Venus 

E. 

25  37  42 

3059 

24    8  34 

3049 

22  39  22 

3048 

21  10    9 

3061 

Sun 

E. 

67  33  39 

3089 

66    5    8 

3064 

64  36  14 

3046 

63    658 

3097 

8 

Pollux 

W. 

58  28  30 

9596 

60    7  31 

9577 

61  46  58 

9558 

63  26  51 

9540  ' 

Jupiter 

W. 

50  36  59 

9599 

52  15  56 

9580 

53  55  18 

9561 

5535    7 

9549 

Regulus 

W. 

22  40  18 

9657 

24  17  55 

9630 

25  56    9 

9604 

27  34  58 

9560 

Sun 

E. 

55  34  45 

9931 

54    3    5 

9913 

52  31     1 

9893 

50  58  33 

1     ^ 

9 

Pollux 

W. 

71  52  44 

9446 

73  35  13 

9438 

75  18    8 

9410 

77    1  29 

9391 

Jupiter 

W. 

61    0  43 

9448 

65  43    9 

9499 

67  26    2 

9413 

69    920 

9394 

Regulus 

W. 

35  57  13 

9467 

37  39  12 

9447 

39  21  40 

34i7 

41    4  36 

\     9406 

Sun 

E. 

43    953 

9776 

41  34  54 

9757 

39  59  30 

arj9 

1 

38  23  42 

9790 

10 

Pollux 

W. 

85  44  35 

9306 

87  30  26 

9389 

89  16  42 

ana 

91    3  21 

9958 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

Star't  Name 

p.  L. 

p.  L. 

p.  L 

p.  L. 

11 

and 

Midnight. 

of 

XVh. 

of 

XVlUh 

of 

XXIb. 

of 

1 

PoiJaon. 

DHL 
3499 

Diff. 

DIff. 

Dlff. 

a  Anetis 

W. 

98    9  28 

99  29  53 

3504 

100  50  13 

3500 

102  10  27 

1 
3515  1 

W 

55  12    5 

3960 

5637    3 

.3956 

58    2    6 

r^i 

59  27  15 

3946 

Aldebaran 

w. 

23  25  39 

3144 

24  52  55 

3138 

26  20  18 

3133 

27  47  47 

3199 

Jupiter 

E. 

28  50    6 

3118 

27  28  18 

3191 

26    034 

3196 

24  32  56 

3199 

Reguius 

E. 

57  25  18 

3099 

55  56  59 

3004 

54  28  42 

3096 

53    027 

3097 

Venus 

E. 

88  27  47 

3S07 

87    3  Si 

3300 

85  39  20 

3301 

84  15  10 

3309 

Sun 

E. 

128  31  21 

3474 

127  10  28 

3475 

125  49  36 

3475 

124  28  44 

3475 

2 

a  Anetis 

W. 

66  34  25 

3299 

68    0    8 

3918 

69  25  56 

3919 

70  51  51 

3906 

Aldebaran 

W. 

35    634 

3108 

36  34  34 

3103 

38    2  40 

3099 

39  30  52 

3094 

Reguius 

E. 

45  39  27 

3098 

44  11  15 

3007 

42  43    2 

3006 

41  14  48 

3096 

Venus 

E. 

77  14  34 

3304 

75  50  27 

3303 

74  26  19 

3301 

73    2    9 

3300 

Sow 

E. 

117  44  17 

3470 

116  23  19 

3467 

115    2  18 

3463 

113  41  13 

3461 

3 

a  Anetis 

W. 

78    3    8 

3176 

79  29  46 

3168 

80  56  32 

3163 

82  23  26 

3155 

Aldebaran 

W. 

46  53  18 

3066 

48  22    9 

3060 

49  51    8 

3053 

51  20  15 

3045 

Reguius 

E. 

33  53  11 

3066 

32  24  44 

3084 

30  56  15 

3089 

29  27  43 

3079 

Venus 

E. 

66    0  40 

3984 

64  36  10 

3980 

63  11  35 

3975 

61  46  54 

3870 

i 

Sun 

E. 

106  54  43 

3436 

105  33    7 

3430 

104  11  24 

3493 

102  49  34 

3415 

4 

a  Arietis 

W. 

89  40  21 

3113 

91    8  15 

3104 

92  36  20 

3095 

94    4  36 

3084 

Aldebaran 

W. 

58  48  18 

3009 

60  18  28 

9993 

61  48  50 

9983 

63  19  24 

9979 

Reguius 

E. 

22    4  41 

3081 

2036    8 

3087 

19    7  42 

3893 

17  39  24 

3103 

Venus 

E. 

54  41  46 

3906 

53  16  20 

3999 

51  50  45 

3990 

5025    0 

3919 

Sun 

E. 

95  58    7 

3379 

94  35  18 

3361 

93  12  17 

3351 

91  49    4 

3340 

5 

Aldebaran 

W. 

70  55  48 

9919 

72  27  5] 

9900 

74    0  10 

9686 

75  32  47 

9873 

1 

Pollux 

W. 

26  52  31 

9954 

28  23  42 

9935 

29  55  16 

9918 

31  27  12 

9900 

Jupiter 

W. 

19    2  42 

9969 

20  33  43 

9949 

22    5    9 

9994 

23  36  58 

9905 

Venus 

E. 

43  13  35 

3164 

41  46  4J 

3154 

40  19  39 

3144 

38  52  23 

3133 

Surf 

E. 

84  49  34 

3976 

83  24  55 

3969 

81  59  59 

3947 

80  34  46 

3933 

6 

Aldebaran 

W. 

83  20  26 

9798 

84  54  57 

9789 

86  29  49 

9766 

88    5    2 

9750 

Pollux 

W. 

39  12  27 

9815 

40  46  36 

9797 

42  21    8 

9779 

43  56    4 

9760 

Jupiter 

W. 

31  21  46 

9818 

32  55  51 

9799 

34  30  20 

9789 

36    5  12 

9764 

Venus 

E. 

31  32  49 

3089 

30    4  18 

3073 

28  35  35 

3065 

27    6  43 

3058 

Sun 

E. 

73  24    8 

3153 

71  57    3 

3135 

70  29  36 

3118 

69    1  48 

3101 

7 

Aldebaran 

W. 

96    638 

9664 

97  44    6 

9646 

99  21  58 

9099 

101    0  14 

9610 

PoUux 

W. 

51  56  40 

9670 

53  34    0 

9659 

55  11  45 

9633 

56  49  55 

9615 

Jupiter 

W. 

44    5  26 

9673 

45  42  42 

9655 

47  20  22 

9636 

48  58  28 

9618 

Venus 

E. 

19  40  59 

3069 

18  11  59 

3073 

16  43  17 

3098 

15  15    5 

3139 

Suif 

E. 

61  37  19 

3009 

60    7  17 

9989 

58  36  51 

9969 

57    6    0 

9950 

8 

PoUux 

W. 

65    7    9 

9591 

66  47  53 

9509 

68  29    4 

948B 

70  10  41 

9465 

Jupiter 

w. 

57  15  22 

9593 

58  56    3 

9504 

60  37  10 

9486 

62  18  43 

9467 

R^^us 

w. 

29  14  21 

9556 

30  54  17 

9533 

32  34  45 

9510 

34  15  44 

9489 

Suif 

E. 

49  25  39 

9853 

47  52  20 

9834 

46  18  36 

9815 

44  44  27 

9795 

9 

Pollux 

W. 

78  45  16 

9374 

80  29  28 

9356 

82  14    6 

9338 

83  59    8 

9399 

Jupiter 

W. 

70  53    4 

9375 

72  37  14 

9358 

74  21  49 

9340 

76    6  50 

9394 

Reguius 

W. 

42  48    0 

9388 

44  31  52 

9368 

46  16  12 

9350 

48    0  59 

9333 

Sun 

E. 

36  47  29 

9709 

35  10  5^ 

9684 

33  33  51 

9668 

31  56  28 

9659 

10 

Pollux 

W. 

92  50  23 

9949 

94  37  48 

9998 

96  25  34 

9914 

98  13  41 

9900 
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Greenwich  mean  time. 

N 

LUNAR  DISTANCES 

• 

f^            Star'HNftme 

P.  L. 

p.  L. 

P.L. 

P.L. 

o  g                  and 

Nok>n. 

of 

nib. 

ot 

VP». 

of 

J}^ 

of 

^g              Position. 

^      1 

Dlft 

Dift 

Diit 

Diff. 

10 

Jupiter 

w. 

77  52  15 

S907 

79  38    5 

9S90 

Q            1         H 

81  24  19 

2974 

83  10  56 

9S9 

Regulus 

w. 

49  46  11 

S315 

51  31  49 

9997 

53  17  53 

9981 

55    4  21 

99U 

Sun 

E. 

30  18  44 

9036 

28  40  38 

9691 

27    2  11 

9606 

25  23^ 

8599   1 

14 

Sun 

W. 

24  51    7 

9373 

26  35  21 

9373 

28  19  34 

9374 

30    346 
71  18    2 

9577 

Fomalhaut 

E, 

76  40  32 

9931 

74  52  51 

9239 

73    5  2 

9946 

fi54 

a  Pegasi 

B. 

94  41  12 

9.. 

92  59    4 

9468 

91  16  58 

9406 

89  34  57 

M70 

15 

Sun 

W. 

38  43  24 

9403 

40  26  55 

9410 

42  10  15 

9418 

43  53  24 

M96 

Fomalhaut 

E. 

62  25  11 

9316 

60  39  35 

9339 

58  54  22 

9350 

57    935 

9370 

a  Pegasi 

E. 

81    7    4 

9514 

79  26  10 

9597 

77  45  35 

9541 

76    5  19 

9556 

le 

Sun 

W. 

52  25  47 

9479 

54    730 

9490 

55  48  57 

9509 

57  30    7 

S5t5 

Fomalhaut 

E. 

48  33  28 

9494 

46  52    6 

9595 

45  11  28 

9559 

43  31r37 

9S97 

«  Pegasi 
a  Arietis 

E. 

67  50  11 

9660 

66  12  38 

9686 

64  35  89 

9713 

62  59  16 

9749 

K 

109  49    9 

9909 

108    3  13 

9311 

106  17  29 

9390 

104  31  58 

9399   , 

17 

Sun 

W. 

65  51  28 

25m 

67  30  48 

9506 

69    949 

9610 

70  48  30 

9085 

Saturn 

W. 

23  46  57 

9309 

25  32  54 

9313 

27  18  34 

9396 

29    356 

9338 

Mars 

W. 

23    220 

9497 

24  43  38 

9511 

26  24  36 

9595 

28    5  15 

9539 

a  Pe^i 
a  Anetis 

E. 

55    7  56 

9993 

53  36    6 

9968 

52    5  13 

3016 

50  35  20 

aoas 

E. 

95  48    9 

9385 

94    4  13 

9396 

92  20  36 

9419 

90  37  18 

»«95 

18 

Sun 

W. 

78  56  58 

9698 

80  33  40 

9713 

82  10    3 

9798 

83  46    6 

«743 

Saturn 

W. 

37  46    8 

9404 

39  29  37 

9418 

41  12  46 

9439 

42  55  35 

9445 

Mars 

W. 

36  23  29 

9619 

38    2    8 

9697 

39  40  26 

9649 

41  18  24 

^656 

a  Pegasi 
a  Anetis 

E, 

43  23  26 

3401 

42    1  11 

3488 

40  40  33 

3583 

39  21  40 

9688 

E. 

82    5  43 

9497 

80  24  25 

9519 

78  43  29 

9397 

77    254 

9543 

19 

Sun 

W. 

91  41  25 

9617 

93  15  31 

9831 

94  49  18 

9845 

96  22  47 

9860 

Saturn 

W. 

51  24  53 

9514 

53    5  47 

9597 

54  46  22 

9540 

56  26  39 

9S53 

Mars 

W. 

49  23  21 
43  43  39 

9799 

50  59  22 

9744 

52  35    4 

9758 

54  10  27 

9779 

a  A(](uil8B 
a  Anetis 

W. 

4419 

44  48  43 

4317 

45  55  20 

4997 

47    3  21 

4145 

E. 

68  45  33 

9696 

67    7  13 

9643 

65  29  16 

9660 

63  51  43 

9678 

Aldebaran 

E, 

99    032 

9460 

97  19    4 

«M 

95  37  56 

9517 

93  57    6 

9590 

20 

Sun 

W. 

104    5  40 

9999 

105  37  22 

9949 

107    8  47 

9056 

108  39  55 

9909 

Saturn 

W. 

64  43  33 

9616 

66  22    4 

9630 

68    0  18 

9643 

69  38  15 

9655 

Mars 

W. 

62    2  53 

9839 

63  36  30 

9853 

65    9  49 

9866 

66  42  51 

9679 

a  Ac^uils 
a  Anetis 

W. 

53    0  19 

3857 

54  14  22 

3817 

55  29    7 

3789 

56  44  28 

3749 

E. 

55  50    1 

9779 

54  14  57 

9799 

52  40  19 

9814 

51    6    9 

9636 

Aldebaran 

E. 

85  37  27 

9593 

83  58  23 

9607 

82  19  37 

9619 

80  41    8 

mi 

21 

Sun 

W. 

116  11  38 

3030 

117  41  13 

3043 

119  10  33 

3055 

120  39  38 

3068 

Saturn 

W. 

77  44    1 

9713 

79  20  24 

9793 

80  56  33 

9734 

82  32  28 

9745 

Mars 

W. 

74  24    4 

9939 

75  55  33 

9959 

77  26  46 

9964 

78  57  44 

9974 

a  Aquils 
a  Anetis 

W. 

63    829 

3638 

64  26  22 

3633 

65  44  32 

3610 

67    256 

3508 

E. 

43  22  47 

9961 

41  51  45 

9990 

40  21  20 

3091 

38  51  33 

3056 

Aldebaran 

E. 

72  32  42 

9689 

70  55  48 

9700 

69  19    8 

9711 

67  42  43 

97» 

22 

Sun 

W. 

128    1  39 

.     3190 

129  29  24 

3131 

130  56  56 

3141 

132  24  16 

3151 

Saturn 

W. 

90  28  33 

;     9795 

92    3    7 

1     9805 

93  37  28 

1     9815 

95  11  38 

9894 

Mars 

W. 

86  29  14 

[     3097 

.87  58  53 

'     3038 

89  28  19 

!     3048 

90  57  32 

3057 

a  AquilcB 

W. 

73  37  20 

3566 

74  56  31 

3565 

76  15  44 

!     3563 

77  34  51) 

3509 



Fomalhaut 

W. 

38  21  59 

3931 

39  47  32 

9909 

41  13  30 

3199 

42  39  4H 

!     3177 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ie 

Star's  Name         1 

p.  h. 

p.  L. 

p.  L. 

p.  L. 

'  ti 

and 

Midnight. 

of 

XVh. 

of 

XVIIIk. 

of 

XXIb. 

of 

^ 

Podfion. 

Diff. 

DiC 

Dur. 

Dur. 

10 

Jupiter 

W. 

si  57  ^i 

9M3 

86  45  20 

9996 

88  33    6 

9914 

90  21  iS 

2900 

Regulus 

W. 

56  51  13 

9948 

58  38  29 

9933 

60  26    7 

9918 

62  14    7 

9904 

Sun 

E. 

23  44  18 

9580 

22    4  55 

9570 

20  25  19 

9561 

18  45  31 

9556 

14 

Sun 

W. 

31  47  54 

9380 

33  31  57 

9384 

35  15  54 

9300 

36  59  43 

9306 

Foinalhaut 

E. 

69  30  55 

9964 

67  44    3 

9975 

65  57  27 

9987 

64  11    9 

2301 

aPegasi 

E. 

87  53    2 

9478 

86  11  )5 

9483 

84  29  38 

9409 

82  48  14 

2509 

15 

Sun 

W. 

45  36  21 

9498 

47  19    4 

9446 

49    1  33 

9466 

50  43  48 

9467 

Foinalhaut 

E. 

55  25  17 

9391 

53  41  29 

9419 

51  58  12 

9438 

50  15  31 

9465 

a  Pegasi 

E. 

74  25  26 

9575 

72  45  57 

9503 

71    6  53 

9614 

69  28  17 

9696 

16 

Sun 

W. 

50  11    0 

9698 

60  51  34 

9541 

69  31  50 

9564 

64  11  48 

2567 

Foinalhaut 

E. 

41  52  38 

9839 

40  14  36 

9e85 

38  37  36 

9736 

37    1  44 

9709 

orPeffasi 
a  Anetis 

E. 

61  23  32 

9773 

59  48  29 

9807 

58  14  10 

9843 

56  40  38 

2889 

E. 

102  46  41 

9390 

101     1  39 

9360 

99  16  52 

2309 

97  32  22 

2373 

17 

Sun 

W. 

72  26  51 

9840 

74    4  52 

9654 

75  42  34 

9680 

77  19  56 

9684 

Saturn 

W. 

3049    0 

9350 

32  33  46 

9964 

34  18  13 

9378 

36    220 

2301 

Mars 

W. 

29  45  34 

9563 

31  25  33 

9568 

33    5  12 

9563 

34  44  30 

2597 

a  Pe^si 
a  Anetis 

E. 

49    6  31 

3194 

47  38  50 

3184 

46  12  22 

9960 

44  47  12 

3323 

K 

88  54  19 

9439 

87  11  40 

9453 

85  29  21 

9467 

83  47  22 

2489 

18 

Sun 

W. 

85  21  49 

*  9758 

86  57  12 

9772 

88  32  16 

9788 

90    7    0 

2809 

Saturn 

W. 

44  38    5 

9450 

46  20  16 

9479 

48    2    8 

9467 

49  43  40 

9500 

Mars 

W. 

42  56    3 

9871 

44  33  22 

9686 

46  10  21 

9700 

47  47    1 

9715 

a  Pepsi 
a  Anetis 

E. 

38    4  40 

3806 

36  49  44 

3937 

35  37    2 

4083 

34  26  44 

4949 

E. 

75  22  41 

9560 

73  42  50 

9576 

72    322 

9509 

70  24  16 
102  33  40 

9609 

19 

Sun 

W. 

97  55  57 

9874 

99  28  49 

9888 

101    1  23 

9001 

9915 

Saturn 

W. 

58    638 

9567 

59  46  18 

9580 

61  25  40 

9503 

63    4  45 

9005 

Man 

W. 

55  45  31 

9785 

57  20  19 

9700 

58  54  48 

9813 

60  28  59 

9896 

a  Ac^uiliB 
a  Anetis 

W. 

48  12  39 

4075 

49  23    5 

4010 

50  34  35 

3963 

51  47    1 

3009 

E. 

62  14  33 

9805 

60  37  47 

9714 

59    I  26 

9734 

57  25  31 

2753 

Aldebaran 

£. 

92  16  34 

9543 

90  36  21 

2566 

88  56  26 

2560 

87  16  48 

9581 

20 

Sun 

W. 

110  10  47 

9081 

111  41  23 

9904 

113  11  43 

3006 

114  41  48 

3018 

Saturn 

W. 

71  15  56 

9866 

72  53  21 

9678 

74  30  30 

9690 

76    7  2a 

2701 

Mars 

W. 

68  15  37 

9801 

69  48    7 

9004 

71  20  21 

9916 

72  52  20 

9927 

a  Aquil» 

W. 

58    0  23 

3791 

59  16  48 

3696 

60  33  39 

3674 

61  50  54 

3655 

a  Anetis 

R 

49  32  28 

9850 

47  59  16 

9889 

46  26  34 

9907 

44  54  24 

Aldebaran 

E. 

79    2  55 

9843 

77  24  58 

9655 

75  47  17 

9666 

74    9  52 

9678 

21 

Sun 

W. 

122    8  29 

3077 

123  37    7 

3088 

125    5  31 

3100 

126  33  41 

3110 

Saturn 

W. 

84    8    8 

9756 

85  43  34 

9766 

87  18  47 

9776 

88  53  46 

9785 

Mars 

W. 

80  28  29 

9085 

81  59    0 

9006 

83  29  18 

3006 

84  59  23 

3018 

a  Aquilee 

W. 

08  21  32 

3580 

69  40  18 

3589 

70  59  12 

3576 

72  18  13 

3570 

a  Anetis 

E. 

37  22  29 

3099 

35  54  10 

3133 

34  26  46 

3177 

33    0    3 

3995 

Aldebaran 

E. 

66    633 

9733 

64  30  37 

9744 

62  54  55 

2754 

61  19  27 

2764 

22 

Sun 

W. 

133  51  24 

3161 

135  18  !M 

3171 

136  45    4 

3180 

138  11  37 

3188 

Saturn 

W. 

96  45  35 

9833 

98  19  20 

9849 

99  52  54 

9850 

101  26  17 

2850 

Mars 

W. 

92  26  34 

3067 

93  55  24 

3076 

95  24    3 

3085 

96  52  31 

9006 

a  Aquilie 

w. 

78  54  15 

3563 

80  13  30 

3565 

81  32  43 

3566 

82  51  54 

3570 

! 

Foraalhaut 

W. 

44    626 

3164 

45  33  18 

3153 

47    0  23 

3144 

48  27  39 

3137 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES 

u 

star's  Name 

P.  L. 

p.  L. 

P.L. 

P.L.  i 

^s 

and 

Noon. 

of 

in**- 

of 

VP». 

of 

JX^ 

of 

22 

PoilUon. 

Diff. 

D«r. 

Ditr. 

DItL 

Aldebaran 

E. 

59  44  12 

9774 

5l    9  10 

2785 

56  34  22 

3794 

5|59  46 

«04 

Jupiter 

E. 

111  48  56 

2759 

110  13  34 

8768 

108  38  24 

8777 

lOf    3  26 

9f7a5 

23 

Mars 

W. 

98  20  47 

3103 

99  48  53 

3113 

101  16  48 

3131 

109  44  32 
54  17  56 

3Uf    i 

Fomalhaut 

W. 

49  55    4 

3131 

51  22  36 

3136 

52  50  14 

3133 

3119 

a  Pegasi 
Aldebaran 

W. 

37  15  14 

4179 

38  24    0 

4098 

3934    4 

40S3 

40  45  21 

3056   1 

E. 

47    9  57 

2853 

45  36  36 

3861 

44    3  27 

8870 

42  30  30 

8889 

Pollux 

E. 

91  19  35 

3841 

89  46    0 

3848 

88  12  35 

3856 

86  39  20 

9864 

Jupiter 

E. 

99  11  24 

8836 

97  37  32 

8835 

96    3  50 

8844 

94  30  19 

sesi 

1 

24 

Fomalhaut 

W. 

61  37    1 

3116 

63    4  51 

3117 

64  32  40 

3118 

66    028 

nJ 

a  Pegasi 
Aldebaran 

W. 

46  55  51 

3727 

.  48  12    9 

3694 

49  29    2 

3665 

50  46  26 

3838  . 

E. 

34  48  46 

2937 

33  17    2 

8938 

31  45  31 

8948 

30  14  13 

99B0  ' 

Pollux 

E. 

78  55  33 

2901 

77  23  16 

9909 

75  51    8 

8916 

74  19    9 

890  1 

Jupiter 

E. 

86  45    2 

3887 

85  12  27 

8894 

83  40    0 

9901 

8!)    7  42 

9907  ! 

Regulus 

E. 

114  55    4 

8905 

113  22  51 

9918 

111  50  47 

8918 

IIQ  18  51 

"*  1 

25 

Fomalhaut 

W. 

73  18  50 

3133 

74  46  20 

3136 

76  13  46 

3139 

7X41    8 

1 
3143  1 

aPegaai 

W. 

57  19  34 

3545 

5839    8 

3533 

59  58  57 

3590 

61  18  59 

3509! 

Pollux 

E. 

66  41  22 

8955 

65  10  13 

3963 

63  39  13 

3968 

a2    820 

aP74  1 

Jupiter 

E. 

74  28  13 

8939 

72  56  43 

8945 

71  25  21 

9950 

09  54    6 

9966  i 

Regulus 

E. 

102  41  13 

8955 

101  10    4 

9963 

99  39    3 

8967 

il8    8    9 

9973 

26 

Fomalhaut 

W. 

84  56  48 

8163 

86  23  41 

3168 

87  50  28 

3173 

89  17  10 

3178 

a  Pegasi 

W. 

68    1  36 

3474 

69  22  29 

3470 

70  43  27 

3465 

72    4  30 

3463 

a  Arietis 

W. 

24  41  37 

3786 

25  56  54 

3709 

27  13  32 

3644 

28  31  19 

3589{ 

PoHux 

E. 

54  35  51 

3004 

53    5  43 

3009 

51  35  42 

3015 

50    5  48 

3089 

Jupiter 

E. 

62  19  36 

3983 

6049    2 

8989 

59  18  35 

8993 

57  48  14 

9996 

Regulus 

E. 

90  35  25 

3000 

89    5  12 

3005 

87  35    5 

3010 

86    5    5 

3015 

27 

Fomalhaut 

W. 

96  29  13 

3903 

97  55  19 

3308 

99  21  19 

33U 

100  47  12 

aao  I 

a  Pe^si 
a  Anetis 

W- 

78  50  18 

3457 

80  11  30 

3456 

81  32  43 

34»8 

82  53  54 

3459  , 

W. 

35  12  36 

3414 

36  34  37 

3393 

37  57    3 

3173 

39  19  52 

33S4  I 

Pollux 

E. 

4238    7 

3049 

41    8  55 

3055 

39  39  50 

*H» 

38  10  52 

3067 

Jupiter 

E. 

50  18    1 

30^ 

48  48  16 

3096 

47  18  36 

0031 

45  49    2 

3035 

Regulus 

E. 

78  36  34 

3039 

77    7    9 

3043 

75  37  49 

3047 

74    8  34 

3051 

28 

a  Anetis 

W. 

89  39  23 

3471 

91    0  20 

3474 

92  21  13 

3477 

93  42    3 

3481 

W 

46  18    8 

3396 

47  42  24 

3387 

49    6  51 

3380 

50  31  26 

3374 

Pollux 

E. 

30  47  53 

3097 

29  19  40 

3104 

27  51  35 

3113 

26  23  40 

3131 

Jupiter 

E. 

38  22  27 

3066 

36  53  23 

3059 

35  24  2J^ 

'    3063 

33  55  28 

3067 

Regulus 

E. 

66  43  31 

3069 

65  14  44 

3073 

6346    1 

3076 

62  17  22 

3078 

Venus 

E. 

117  59  42 

3490 

116  37  48 

3434 

115  15  59 

3437 

113  54  13 

3«, 

29 

a  Anetis 

W. 

57  36    4 

3347 

59    1  17 

3344 

60  26  34 

3340 

61  51  56 

I 

3336 

Aldebaran 

W. 

25  55  43 

3130 

27  23  16 

3137 

28  50  53 

3134 

30  18  34 

3119 

Regulus 

E. 

54  54  56 

3091 

53  26  36 

3093 

51  58  18 

3096 

50  30    3 

3097 

Venus 

E. 

107    6  11 

3443 

105  44  42 

3444 

104  23  15 

3445 

103    1  49 

3446 

Spica 

E. 

108  56  31 

3104 

107  28  26 

3105 

106    0  22 

3105 

104  32  19 

3106  ' 

30 

a  Anetis 

W. 

68  59  48 

3319 

70  25  35 

3317 

71  51  24 

3313 

73  17  19 

3909 

Aldebaran 

W. 

37  37  58 

3105 

39    6    1 

3103 

40  34    7 

3101 

42    2  16 

3098 

Regulus 

E. 

43    9  14 

3103 

41  41    8 

3104 

40  13    3 

3105 

38  45    0 

3106  1 

Venus 

E. 

96  14  56 

3448 

94  53  34 

3447 

93  32  11 

3446 

92  10  47 

3446  1 

Spica 

E. 

97  12    ? 

3105 

95  44    3 

3104 

94  15  58 

3103 

92  47  52 

3101    ' 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Sal         Star'iiName 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

ll                  ««» 

Midnight. 

of 

XVh- 

of 

xvnih 

of 

XXJh. 

of 

1^ 

PotdUon. 

Diff. 

Diff. 

Diff. 

Gilff. 

22  1  Aldebaran 

E. 

53  25  23 

2814 

51  51  13 

3823 

50  17  15 

9833 

48  43  30 

8843 

I 

Jupiter 

E. 

105  28  39 

9795 

103  54    4 

3803 

102  19  40 

8811 

100  45  27 

3619 

23 

Mars 

W. 

104  12    6 

3137 

105  39  31 

3145 

107    6  46 

3153 

108  33  52 

3161 

!  Fomalhaut 

\v: 

55  45  42 

3118 

57  13  30 

3116 

98  41  20 

3116 

60    9  10 

3115 

a  Pegasi 
Aldebaran 

W. 

41  57  42 

3901 

43  11     1 

3850 

44  25  12 

3804 

45  40  10 

3763 

E. 

40  57  45 

3889 

39  25  12 

8898 

37  52  51 

3908 

36  20  42;    9918  II 

Pollux 

E. 

85    6  15 
92  56  57 

3879 

83  33  20 

3880 

82    035 

3887 

80  27  59 

9894 

Jupiter 

E. 

3858 

91  23  44 

3866 

89  50  41 

9873 

88  17  47 

9880 

24 

Fomalhaut 

W. 

67  28  14 

3131 

68  55  58 

3194 

70  23  39 

3197 

71  51  16 

3199 

a  Pegasi 
Aldebaran 

W. 

52    4  19 

3816 

53  22  36 

3595 

54  41  16 

3576 

56    0  16 

3560 

E. 

28  43    9 

3971 

27  12  20 

9983 

25  41  46 

9097 

24  11  29 

3011 

Pollux 

E. 

72  47  19 

3939 

71  15  37 

8936 

69  44    4 

9949 

68  12  39 

9949 

Jupiter 

E. 

80  35  32 

3913 

79  sm 

3990 

77  31  37 

9996 

75  59  51 

9939 

Regulus 

E. 

108  47    4 

3931 

107  15  25 

3937 

105  43  53 

9943 

104  12  29 

9050 

25 

Fomalhaut 

W. 

79    825 

3147 

80  35  38 

3151 

82    2  46 
65  20    8 

3155 

83  29  49 

3158 

ct  Pegasi 

W. 

62  39  13 

3501 

63  59  36 

3493 

3485 

66  40  49 

3480 

Pollux 

E. 

60  37  35 

3981 

59    6  58 

3986 

57  36  28 

9993 

56    6    6 

9998 

Jupiter 

E. 

68  22  58 

3963 

66  51  57 

3967 

65  21    3 

9973 

63  50  16 

9978 

Regulus 

E. 

96  37  23 

3979 

95    6  44 

8984 

93  36  11 

9989 

92    5  45 

9994 

26 

Fomalhaut 

W. 

90  43  46 

3183 

92  10  17 

3187 

93  36  42 

3199 

95    3    1 

3198 

aPe^i 

W. 

73  25  36 

3460 

74  46  45 

3459 

76    7  55 

3458 

77  29    6 

3457 

a  Anetis 

W. 

29  50    5 

3543 

31    9  43 

3503 

3230    4 

3469 

33  51    3 

3438 

Pollux 

K 

48  36    2 

3037 

47    6  23 

3033 

45  36  51 

3039 

44    7  26 

3043 

Jupiter 

E. 

56  17  59 

3004 

54  47  51 

3000 

53  17  49 

3013 

51  47  52 

3018 

Regulus 

E. 

84  35  11 

3030 

83    523 

3035 

81  35  41 

3030 

80    6    5 

3034 

27 

Fomalhaut 

W. 

102  12  58 

3335 

103  38  37 

3331 

105    4    9 

3936 

106  29  35 

3949 

aPegasi 

W. 

84  15    4 

3461 

85  36  12 

3463 

86  57  18 

3464 

88  18  22 

3467 

a  Anetis 

W. 

40  43    1 

3339 

42    6  27 

3396 

4330    8 

3315 

44  54    2 

3305 

Pollux 

E. 

3642    2 

3073 

35  13  19 

3078 

33  44  43 

3084 

32  16  14 

3091 

Jupiter 

E. 

44  19  33 

3039 

42  50    9 

3043 

41  20  50 

3047 

39  51  36    3059 

Regulus 

E. 

72  39  24 

3055 

71  10  19 

3<«8 

69  4)  18 

3069 

68  12  22     3066 

28 

aPe^i 
a  Anetis 

W. 

95    2  48 

3485 

96  23  29 

3490 

97  44    4 

3496 

99    4  33     3501 

W. 

51  56    8 

3967 

53  20  58 

3363 

54  45  54 

3357 

56  10  56      3353 

Pollux 

E. 

24  55  56 

3130 

23  28  23 

3141 

22    1    3 

3153 

20  33  56     3165 

Jupiter 

E. 

32  26  38 

3071 

30  57  53 

3074 

29  29  12 

3078 

28    0  36<    306Q 

Regulus 

E. 

60  48  46 

3083 

59  20  14 

3064 

57  51  45 

3087 

56  23  19    3088 

Venus 

E, 

112  32  32 

3433 

111  10  53 

3435 

109  49  16 

3438 

108  27  42    3440 

29 

a  Arietis 

W. 

63  17  23 

33» 

64  42  53 

3330 

66    8  27 

3335 

67  34    6    3323 

Aldebaran 

W. 

31  46  20 

3116 

33  14  10 

3114 

34  42    3 

3111 

36    9  59     3109 

Regulus 

E. 

49    1  50 

3099 

47  33  39 

3100 

46    5  29 

3101 

44  37  21 

3103 

Venus 

E. 

101  40  25 

3447 

100  19    2 

3448 

98  57  40 

3448 

97  36  18 

3448 

Spica 

E. 

103    4  17 

3106 

101  36  15 

3106 

100    8  13 

3105 

98  40  10 

3105 

30 

a  Arietis 

W. 

74  43  18 

3305 

76    9  21 

3903 

77  35  28 

3198 

79    1  40 

3193 

Aldebaran 

W. 

43  30  28 

3095 

44  58  44 

3091 

46  27    4 

3087 

47  55  29 

3084 

Regulus 

E. 

37  16  58 

3107 

35  48  57 

3107 

34  20  56 

3108 

32  52  56,    3109 

Venus 

E. 

90  49  22 

3445 

89  27  56 

3443 

88    6  27 

3439 

86  44  55     3438 

Spica 

E. 

91  19  44 

3100 

89  51  34 

3097 

88  23  21 

3096 

86  55    6     3099 

soo 
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1 


AT  GREENWICH  APPARENT  NOON. 

1 

1 
'3 

1 

1 
1 

THE  SUN'S 

8id<rrMl 

Tim. 

orth. 

S«ml- 

lUwDMei 

pwiDg 

Um 

Merid- 

too. 

Eqoatioaor 
Tine, 
i«»e 

/ran 

1 

i 

Di&for 
Ihow. 

0J934  1 
0.961  ' 
0.967 

Bight  Awendon. 

IHir.  for 
Itaonr. 

Apparent 

DUr.for 
Ihonr. 

Semi* 
diameter. 

*d4Udu 
AppmM 

Frid. 
Snt. 

1 
2 
3 

16  28  41.96 
16  33     1.34 
16  37  21.37 

10.793 
10.8si0 
10.8«7 

S.21  47  51.0 

21  57    2Si 

22  5  48.1 

-2aC48 
22.43 
21.37 

16  15.99 
16  16.13 
16  16iJ7 

7e'.27 
70.35 
70.44 

10  5^66 
10  29.90 
10    6.50 

Mon. 
Tues. 
Wed. 

4 
5 
6 

16  41  42.02 
16  46    3.26 
16  50  25.08 

10.873 
10.890 
10.923 

22  14    8.6 
22  22    3.3 
22  29  31.9 

20.31 
19.23 
18.14 

16  16.40 
16  16.53 
16  16.66 

70.51 
70.58 
70.65 

9  42.47 
9  17.85 
8  52.66 

t 
1.014 

1.039 

1.062 

Thur. 

Frid. 

Sat. 

7 
8 
9 

16  54  47.46 

16  59  10.37 

17  3  33.76 

10.944 
10.965 
10.984 

22  36  34.2 
22  43  10.0 
22  49  18.9 

17.03 
15.91 
14.79 

16  16.78 
16  16.90 
16  17.02 

70.72 
70.78 
70.84 

8  26.91 
8    0.64 
7  33.88 

1.065! 

1.106 

1.125 

Mon. 
Tues. 

10 
11 
12 

17    7  57.60 
17  12  21.86 
17  16  46.51 

11.008 
11.090 
11.035 

22  55    0.8 

23  0  15.5 
23    5    2.6 

13.67 
12.54 
11.39 

16  17.13 
16  17.24 
16  17.34 

70.90 
70.95 
71.00 

7    6.68 
6  39.05 
6  lli)3 

1.143 

1.160, 

1.176 

Wed. 
Thur. 
Frid. 

13 
14 
15 

17  21  11.52 
17  25  36.85 
17  30    3.47 

11.049 
11.063 
11.074 

23    9  22.3 
23  13  14.4 
23  16  38.7 

10.24 
9.09 
7.92 

16  17.44 
16  17.53 
16  17.62 

71.05 
71.09 
71.13 

5  42.65 
5  13.94 
4  44.96 

1.190 
1.202 
1.213  : 

Sat 
Sun. 
Mon. 

16 
17 

18 

17  84  28.32 
17  38  54.37 
17  43  20.60 

11.083 
11.090 
11.096 

23  19  35.1 
23  22    3.4 
23  24    3.4 

6.75 
5.58 
4.41 

16  17.71 
16  17.80 
16  17.89 

71.16 
71.20 
71.22 

4  15.76 
3  46.35 
3  16.76 

1.223 
1.230  ' 
1.236 

Tues. 
Wed. 
Thur. 

19 
20 
21 

17  47  46.98 
17  52  13.46 
17  56  40.01 

11.101 
11.104 
11.106 

23  25  35.2 
23  26  38.8 
23  27  14.2 

3.24 

2.06 

-  0.88 

16  17.96 
16  18.03 
16  18.10 

71.24 
71.25 
71i26 

2  47.03 
2  17.19 
1  47JJ6 

1.241 
1.244 
1.246 

Frid. 

Sat 

S»m. 

Mon. 
Tues. 
Wed. 

22 
23 
24 

25 

26 
27 

18     1    6.59 
18    5  33.17 
18    9  59.72 

18  14  26.22 
18  18  52.62 
18  23  18.91 

11.107 
11.106 
11.104 

11.101 
11.097 
11.093 

23  27  21.2 
23  26  59.9 
23  26  10.3 

23  24  52.5 
23  23    6.4 
23  20  52.0 

+  0.30 
1.48 
2.66 

3.84 
5.01 
6.18 

16  18.16 
16  18.21 
16  18.26 

16  18.30 
16  18.34 
16  18.37 

71iJ6 
71.26 
71.25 

71.24 
71.23 
71.21 

1  17.32 
0  47.38 
0  17.47 

1JM7 
1.216  1 
1.244 

1.241 

ija7| 

1.233 

0  12.38 

0  42.14 

1  11.80 

Thur. 
Frid. 
Sat 
Sun. 

28 
29 
30 
31 

18  27  45.05 
18  32  11.01 
18  36  36.76 
18  41    2.27 

11.087 
11.079 
11.069 
11.059 

23  18    9.5 
23  14  58.9 
23  11  20.4 
23    7  14.0 

7.35 

8.52 

9.69 

10.86 

16  18.39 
16  18.41 
16  18.42 
16  18.42 

71.19 
71.17 
71.14 
71.11 

1  41.30 

2  10.62 

2  39.7? 

3  8.60 

1.227 
1.219 
1.209 
1.199 

Mon. 

32 

18  45  27.53 

11.047 

S.23    2  39.9 

+12.01 

16  18.42 

71.07 

3  37.21 

1.187 

«r  pMaioff  tamy  be  fo 

>and  bj  » 

abtimetliK  aa.l%froai  Um 

Sidenal  Time. 

IL 


BECEJIfBBR^  1871^ 


SOI 


AT  GREENWICH  MEAN  NOCW. 

i 

i 

1 

1 
& 

a 

THE  SUN'S 

Equation  of 

Time, 

tobe 

•ddedto 

our.  for 
Iboor. 

Sidereal 

Tiae, 

or 

Right  AseeuMlon 

of 

Hmn  San. 

tubtraeud 
from 

Tiwu. 

Apptrent 
Right  AMeniioii. 

Diff.  for 
Ibonr. 

Appmrmi 
DeolinattoiL 

DUr.for 
1  boar. 

Frid. 
Sot. 

1 
2 
3 

16  28  43.90 
16  33    3.22 
16  37  23.18 

lo'.790 
10.817 
10.843 

S.21  47  55.2 

21  57     6.1 

22  5  51.6 

-23.47 
22.42 
21.36 

10  52.49 
10  29.73 
10    6.33 

o".934 
0.961 
0.987 

16  39  36^39 
16  43  32.95 
16  47  29.51 

Mon. 
Tues. 
Wed. 

4 
5 
6 

16  41  43.76 
16  46    4.93 
16  50  26.68 

10.870 
1U.895 
10.918 

22  14  11.8 
22  22    6.2 
22  29  34.5 

20.30 
19.22 
18.13 

9  42.31 
9  17.69 
8  52.50 

1.014 
1.039 
1.062 

16  51  26.07 
16  55  22.62 
16  59  19.18 

Thur. 
Frid. 
Sat 

7 
8 
9 

16  54  48.98 

16  59  11.81 

17  3  35.12 

10.941 
10.962 
10.981 

22  36  36.5 
22  43  12.0 
22  49  20.7 

17.02 
15.90 
14.78 

8  26.76 
8    0.49 
7  33.74 

1.085 
1.106 
1.125 

17    3  15.74 
17    7  12.30 
17  11     8.86 

Sm. 
Mod. 
Tues. 

10 
11 
18 

17    7  58.87 
17  12  23.05 
17  16  47.62 

10.999 
11.017 
11.032 

22  55    2.4 

23  0  16.8 
23    5    3.7 

13.66 
12.53 
11.38 

7    6.54 
6  38.92 
6  10.91 

1.143 
1.160 
1.176 

17  15    5.41 
17  19     1.97 
17  22  58.53 

Wed. 
Thur. 
Frid. 

13 
14 
15 

17  21  12.55 
17  25  37.80 
17  30    3.33 

11.046 
11.059 
11.069 

23    9  23.2 
23  13  15.1 
23  16  39.3 

10.23 
9.08 
7.92 

5  42.54 
5  13.84 

4  44.87 

1.190 
1.202 
1.213 

17  26  55.09 
17  30  51.64 
17  84  48.20 

Sat 
Sun. 
Mon. 

16 
17 
18 

17  34  29.09 
17  38  55.05 
17  43  21.19 

11.079 
11.086 
11.092 

23  19  35.5 
23  22    3.6 
23  24    3.6 

6.75 
5.58 
4.41 

4  15.67 
3  46.27 
3  16.69 

1.223 
1.230 
1.236 

17  38  44.76 
17  42  41.32 
17  46  37.88 

Tues. 
Wed. 
Thur. 

19 
20 

21 

17  47  47.47 
17  52  13.86 
17  56  40,32 

11.097 
11.100 
11.102 

23  25  35.4 
23  26  38.9 
23  27  14.2 

3.24 

2.06 
-0.88 

2  46.97 
2  17.14 
1  47.24 

1.241 
1.244 
1.246 

17  50  34.44 
17  64  31.00 
17  58  27.56 

Frid. 

Sat. 

Sim. 

Mon. 

Tues. 

Wed. 

22 
23 
24 

25 
26 

27 

18     1     6.81 
18    5  33.30 
18    9  59.76 

18  14  26.16 
18  18  52.47 
18  23  18.67 

11.103 
11.102 
11.100 

11.097 
11.093 
11.089 

23  27  21.2 
23  26  59.9 
23  26  10.4 

23  24  52.6 
23  23     6.5 
23  20  52.2 

+  0.30 
1.48 
2.66 

3.84 
5.01 
6.18 

1  17.30 
0  47.37 
0  17.47 

1.247 
1.246 
1.244 

1.241 
1.237 
1.233 

18    2  24.11 
18    6  20.67 
18  10  17.23 

18  14  13.79 
18  18  10.35 
18  22    6.90 

0  12.37 

0  42.12 

1  11.77 

Thur. 
Frid. 
Sat 
Sun. 

28 
29 
30 
31 

18  27  44.72 
18  32  10.59 
18  36  36.25 
18  41     1.67 

11.083 
11.075 
11.065 
11.055 

23  18    9.8 
23  14  59.3 
23  11  20.9 
23    7  14.6 

7.35 

8.52 

9.69 

10.85 

1  41.26 

2  10.57 

2  39.67 

3  8.53 

1.227 
1.219 
1.209 
1.199 

18  26    3.46 
18  30    0.02 
18  33  56.58 
18  37  53.14 

Mon. 

32 

18  45  26.84 

11.043 

S.23    2  40.7 

+12.00 

3  37.14 

1.187 

18  41  49.69  1 

NOTE.- 

-Th«  8«nMlaai.t«r  for  U«aa  Hooa  m 

aj  be  aMnmed  tho  game  ta  ib 

at  for  Apparent  Noon. 

Diff.  for  1  hoar 
-h9«.8565 
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HI. 


AT  GREENWICH  MEAN  NOON. 

1 

1 

•s 

1 

1 

2 
3 

1 
1 

1 

THE  SUN'S 

liOgulthm 

of  th. 

Badioa  VMtor 

of  the 

Earth. 

Diff.  for 
Ihonr. 

•MeanTiine 

of 

SidDrealOk. 

Tnu  LONOITCDE. 

DHr.tor 
Ihoor. 

LATITUDE. 

X 

V 

335 
336 
337 

248  54    6.3 

249  54  57.7 

250  55  50.6 

53  38.2 

54  29.5 

55  22.2 

152.11 
152.17 
152.23 

+0.63 
0.72 
0.79 

9.998TO89 
.9936651 
.9936034 

-27.0 
26.1 
25.2 

h     m       a 

7  19  11.46 
7  15  15.54 
7  11   19.63 

4 
5 
6 

338 
339 
340 

251  56  44.8 

252  57  40.3 

253  58  37.1 

56  16.2 

57  11.5 

58  8.2 

152.29 
152.34 
152.39 

0.83 
0.85 
0.84 

.9935438 
.9934862 
.9934306 

24.4 
23.0 
22.8 

7    7  23.72 
7    3  27.81 
6  59  31.89  1 

7 
8 
9 

341 
342 
343 

254  59  35.2 

256  0  34.5 

257  1  34.9 

59    6.1 

0  5.2 

1  5.4 

152.44 
152.49 
152.54 

0.80 
0.72 
0.62 

.9933768 
.9933247 
.9932742 

22.0 
21.3 
20.7 

6  55  35.98 
6  51  40.07 

6  47  44.16 

1 

10 
11 
12 

344 
345 
346 

258  2  36.3 

259  3  38.6 

260  4  41.7 

2  6.6 

3  8.7 

4  11.6 

152.57 
152.61 
152.64 

0.50 
0.37 
0.24 

.9932251 
.9931775 
.9931314 

20.1 
19.5 
18.9 

6  43  48.25 
6  39  52.34 
6  35  56.43 

13 
U 
15 

347 
348 
349 

261  5  45.5 

262  6  50.0 

263  7  55.1 

5  15.3 

6  19.6 

7  24.5 

152.67 
152.70 
152.72 

+0.11 

-0.01 

0.11 

.9930867 
.9930437 
.9930024 

18.3 
17.6 
16.9 

6  32    0.52  ' 
6  28    4.60  : 
6  24    a69i 

16 
17 
18 

350 
351 
352 

264  9    0.7 

265  10    6.7 

266  11  12.9 

8  29.9 

9  35.7 
10  41.7 

152.74 
152.75 
152.76 

0.20 
0.26 
0.29 

.9929627 
.9929248 
.9928888 

16.2 
15.4 
14.6 

6  20  12.78 
6  16  16.87  ! 
6  12  20.95  I 

19 
20 
21 

353 
354 
355 

267  12  19.3 

268  13  26.0 

269  14  32.9 

11  48.0 

12  54.5 
14     1.2 

152.77 
152.78 
152.79 

0.29 
0.25 
0.19 

.9928549 
.9928233 
.9927940 

13.7 
12.7 
11.7 

6    8  25.04  ; 
6    4  29.13 
6    0  33.22 

22 
23 
24 

356 
357 
358 

270  15  40.0 

271  16  47.2 

272  17  54.6 

15  8.1 

16  15.1 

17  22.3 

152.80 
152.81 
152.81 

0.11 
-0.01 
+0.11 

.9927671 
.9927428 
.9927212 

10.7 
9.6 

8.4 

5  56  37.30 
5  52  41.39 
5  48  45.48  | 

25 
26 
27 

359 
360 
361 

273  19    2.1 

274  20    9.7 

275  21  17.5 

18  29.6 

19  37.0 

20  44.7 

152.82 
152.82 
152.83 

0.24 
0.37 
0.50 

.9927023 
.9926862 
.9926731 

7.2 

6.0 

4.8 

5  44  49.57 
5  40  53.65 
5  36  57.74 

28 
29 
30 
31 

362 
363 
364 
365 

276  22  25.6 

277  23  34.1 

278  24  42.8 

279  25  51.8 

21  52.7 

23  0.9 

24  9.4 

25  18.2 

152.84 
152.86 
152.87 
152.88 

0.63 
0.73 
0.80 
0.84 

.9926628 
.9926554 
.9926508 
.9926489 

3.7 

2.5 

1.4 

-  0.3 

5  33     1.83 
5  29    5.91 
5  25    9.99 
5  21  14.08 

32 

366 

280  27     1,1 

26  27.4 

152.89 

+0.85 

9.9926496 

+  0.8 

5  17  18.17 

veeqialiiozorthedate,  X' 

totbeiMraec 

loinozof  Januai 

yod. 

Dtir.  for  1  boar 
9'.8296 
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GREENWICH  MEAN  TIME. 

^ 

THE  MOON'S 

1 
"5 

■BMIOIAlIBTKIt. 

BOBIZORTAL 

fABALLAX. 

MKBIDIAN  PA88AOK. 

AOB. 

Nooa 

Mklalgtat 

NOOB. 

DIff.  for 
Ihoar. 

'»»-'«'"•        ?h«'r 

DIff.  for 
Ihoor. 

Noon. 

1 
2 
3 

14  47.4 
14  58.0 
14  59.0 

U  49.4 

14  55.2 

15  3.5 

54  10.1 
54  27.0 
54  52.7 

+0'.53 
0.88 
1.36 

/                // 

54  17.5 

54  38.7 

55  9.0 

+0.70 
1.07 
1.46 

b      m 

15  49.1 

16  36.9 

17  23.4 

2^02 
1.96 
1.91 

d 
18.8 

19.8 
20.8 

4 
5 
6 

15    8.5 
15  20.4 
15  34.4 

15  14.2 
15  27.2 
15  42.1 

55  27.6 

56  11.4 

57  2.8 

1.64 
2.00 
2.28 

55  48.4 

56  36.3 

57  30.8 

\83 
2.15 
2.38 

18    8.9 

18  54.1 

19  39.8 

1.88 
1.89 
1.94 

21.8 
22.8 
23.8 

7 
8 
9 

15  49.9 

16  5.9 
16  21.0 

15  57.9 

16  13.6 
16  27.6 

57  59.7 

58  58.4 

59  53.6 

2.44 

2.41 
2.15 

58  29.1 

59  26.8 

60  18.1 

2.45 
2.31 
1.92 

20  27.3 

21  17.7 

22  12.3 

2.03 
2.18 
2.37 

24.8 
25.8 
26.8 

10 
11 
12 

16  33.5 
16  42.0 
16  45.4 

16  38.3 
16  44.4 
16  45.0 

60  39.6 

61  10.8 
61  23.4 

1.64 

0.93 

+0.10 

60  57.3 

61  19.6 
61  22.0 

1.31 
+0.52 
-0.33 

23  11.4 

6 
0  14.9 

2.57 
2.71 

27.8 

28.8 

0.3 

13 
14 
15 

16  43.3 
16  36.0 
16  24.7 

16  40.2 
16  30.8 
16  18.0 

61  15.6 
60  49.0 
60    7.6 

-0.74 
1.45 
1.96 

61    4.5 
60  29.8 
59  42.9 

1.11 
1.74 
2.13 

1  20.6 

2  25.6 

3  27.0 

2.74 
2.64 
2.46 

2.3 
3.3 

16 
17 
18 

16  10.9 
15  56.0 
15  41.3 

16    3.5 
15  48.5 
15  34.3 

59  16.6 
58  21.8 
57  27.9 

2.24 
2.29 
2.17 

58  49.4 
57  54.5 
57    2.4 

2.29 
2.25 
2.07 

4  23.5 

5  15.2 

6  2.8 

2.25 
2.06 
1.91 

4.3 
5.3 
6.3 

19 
20 
21 

15  27.7 
15  15.9 
15    6.1 

15  21.6 
15  10.7 
15     1.9 

56  38.2 
55  54.8 
55  18.6 

1.95 
1.66 
1.36 

56  15.7 
55  35.8 
55    3.2 

1.81 
1.51 
1.21 

6  47.7 

7  31.0 

8  13.9 

1.83 
1.79 
1.79' 

7.3 
8.3 
9.3 

22 
23 
24 

14  58.2 
14  52.2 
14  47.9 

14  54.9 
14  49.8 
14  46.4 

54  49.6 
54  27.6 
54  12.0 

1.06 
0.78 
0.52 

54  37.7 
54  19.0 
54    6.4 

0.92 
0.65 
0.41 

8  57.4 

9  42.2 
10  28.6 

1.84 
1.90 
1.97 

10.3 
11.3 
12.3 

25 
26 
27 

14  45.3 
14  44.0 
14  44.2 

14  44.5 
14  44.0 
14  44.8 

54    2.2 
53  57.7 
53  58.3 

0.29 
-0.08 
+0.13 

53  59.3 

53  57.4 

54  0.4 

-0.18 

+0.02 

0.23 

11  16.8 

12  6.1 
12  56.0 

2.03 
2.07 
2.07 

13.3 
J4.3 
15.3 

28 
29 
30 
81 

14  45.7 
14  48.7 
14  53.4 
14  59:8 

14  47.0 
14  50.8 

14  56.4 

15  3.7 

54    3.9 
54  15.0 
54  32.0 
54  55.6 

0.34 
0.58 
0.84 
1.13 

54    8.7 
54  22.7 

54  42.9 

55  10.0 

0.46 
0.71 
0.98 
1.28 

13  45.5 

14  33.7 

15  20.4 

16  5.7 

2.04 
1.98 
1.91 
1.86 

16.3 
17.3 
18.3 
19.3 

32 

15    8.1 

15  13.0 

55  26.2 

+1.43 

55  44.2 

+1.58 

16  50.0 

1.83 

20.3 

li{04 
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GREENWICH  MEAN  TIME. 

"  1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                            1 

Hoar. 

Right  Ascension. 

DIff. 
for  1  m. 

Declination.    * 

Diff. 
for  1  m. 

Hour. 

Diff. 
forlm. 

DecUnsUoa. 

DiS. 
forlm. 

FRIDAY  1. 

SUNDAY  3. 

0 

li    m     • 
7  57  32.99 

2.1444 

N.23  48  25.7 
23  44  47.3 

3.584 

0 

h    m      i 
9  38  19.94 

■ 
2.0507 

N.ll  5^  37:9 

6.465 

1 

7  59  41.61 

3.1439 

3.696 

1 

9  40  22i)2 

2.0487 

18  46    6.1 

8.574 

2 

8    1  50.13 

2.1413 

23  41    2.2 

3.807 

2 

9  42  25.78 

2U>467 

18  37  29.0 

8.i6J 

3 

8    3  58.56 

2.1397 

23  37  10.4 

3.918 

3 

9  44  28.52 

9UM46 

18  28  46.6 

8.753 

4 

8    6    6.89 

2.1381 

23  33  12.0 

4.028 

4 

9  46  31.13 

2.0436 

18  19  58.8 

6.311  , 

5 

8    8  15.13 

2.1365 

23  29    7.0 

4.139 

5 

9  48  33.63 

2UM08 

18  11    5.7 

a.99d  i 

6 

8  10  23.27 

2.1348 

23  24  55.3 

4.250 

6 

9  50  36.02 

2.0389 

18    2    7.4 

90)15  j 

7 

8  12  31.31 

3.1330 

23  20  37.0 

4.359 

7 

9  52  38.29 

S.0369 

17  53    3ii 

»ao3 

8 

8  14  39.24 

2.1314 

23  16  12.2 

4.468 

8 

9  54  40.45 

20)350 

17  43  55.2 

9J88  1 

9 

8  16  47.08 

2.1396 

23  11  40.8 

4.577 

9 

9  56  42.50 

2U»31 

17  34  41.3 

9.975 

10 

8  18  54.80 

2.1378 

23    7    2.9 
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23  56  35.3 

4.985 

5 

15  43  49.41 

9.4994 

17  33  16.2 

11.399 

5 

17  51    2.50 

9.7710 

24    0  46.8 

4jm 

6 

15  46  19.17 

9.4997 

17  44  36.5 

11.983 

6 

17  53  48.85 

9.7737 

24    4  47.0 

3.910 

7 

15  48  49.37 

9.5079 

17  55  50.2 

11.179 

7 

17  56  35.35 

9.7769 

24    8  36.0 

3.799 

8 

15  51  20.03 

9.5146 

18    6  57.2 

11U)60 

8 

17  59  22.00 

9.7785 

24  12  13.7 

3.533 

9 

15  53  51.12 

9.5919 

18  17  57.4 

10.946 

9 

18    2    8.77 

9.7806 

24  15  40.0 

3.343 

10 

15  56QQM 

9.5999 

18  28  50.7 

10.830 

10 

18    4  55.68 

9.7896 

24  18  54.9 

3.153 

11 

15  58  54.63 

9.5365 

18  39  37.0 

10.719 

11 

18    7  42,68 

9.7843 

24  21  58.3 

9.969 

12 

16    1  27.04 

9.5439 

18  50  16.1 

10.591 

12 

18  10  29.79 

9.7659 

24  24  50.3 

9.771 

13 

16    3  59.89 

9.5511 

19    0  47.9 

10.468 

13 

18  13  16.99 

9.7873 

24  27  30.8 

9.578 

14 

16    6  33.17 

9.5583 

19  11  12.3 

10.344 

14 

18  16    4.26 

9.7884 

24  29  59.7 

9J86 

15 

16    9    6.89 

9.5655 

19  21  29.2 

10.918 

15 

18  18  51.60 

9.7894 

24  32  17.1 

9.193 

16 

16  11  41.02 

9J>796 

19  31  38.5 

10.090 

16 

18  21  39.00 

9.7903 

24  34  22i) 

9UMW 

17 

16  14  15.60 

9.5797 

19  41  40.0 

9.959 

17 

18  24  26.43 

9.7908 

24  36  17.1 

1.807 

18 

16  16  50.59 

9.5867 

19  51  33.6 

9.897 

18 

18  27  13.89 

9.7919 

24  37  59.7 

1.6Ji  1 

1  li> 

16  19  26.01 

9.5937 

20    1  19.2 

9.699 

19 

18  30    1.37 

9.7914 

24  39  30.7 

l.«90 

1  20 

16  22    IM 

9.6006 

20  10  56.6 

9.554 

20 

18  32  48.85 

9.7913 

24  40  50.1 

1^ 

21 

16  24  38.08 

9UM75 

20  20  25.7 

9.416 

21 

18  35  36.32 

9.7911 

24  41  57.8 

I.03S 

22 

16  27  14.7;J 

9UI144 

20  29  46.5 

.   9.976 

22 

18  38  23.78 

9.7908 

24  42  53.9 

0.838 

1  23 

16  29  51.80 

9UB19 

20  38  58.8 

9.134 

23 

18  41  11.21 

9.7901 

24  43  38.3 

0.643 

i  24 

16  32  29.27 

9.6978 

S.20  48    2.6 

8.991 

24 

18  43  58.59 

9.7899 

S.24  44  11.1 

0.450  1 

Till. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boor. 

Right  AicensloQ. 

Dis: 

forlm. 

DeclimUlOD. 

Dim 
forlm. 

Hoar. 

Bight  AieoiMtoii. 

Diff. 
forlm. 

Diff. 
forlm. 

WED 

NESD 

AY  13. 

FRIDAY 

15. 

0 

h     m     It 

18  43  58.59 

2.7899 

S.24''44'lU 

o'Jiso 

0 

h    m     « 

20  53  34.14 

9.5557 

3.2^36'  12^ 

7.815 

1 

18  46  45i>l 

9.7883 

24  44  32.3 

0.257 

1 

20  56    7.26 

9.5483 

21  28  19.8 

7.959 

2 

18  49  33.18 

9.7870 

24  44  41.9 

-0.063 

2 

20  58  39.93 

2.5407 

21  20  18.6 

8.087 

3 

18  52  20.36 

2,7856 

24  44  39i) 

•K).130 

3 

21    1  12.14 

9.5330 

21  12    9.4 

8.919 

4 

18  55    7.46 

9.7840 

24  44  26.3 

0J33 

4 

21    3  4a88 

9.5953 

21    3  52.3 

8.350 

5 

18  57  54.45 

9.7822 

24  44    1.1 

0.516 

5 

21    6  15.17 

9.5175 

20  55  27.4 

8.478 

6 

19    0  41.33 

9.7809 

24  43  24.4 

0.707 

6 

21    8  45.98 

9.5096 

20  46  54.<^ 

6.605 

7 

19    3  28.08 

9.7781 

24  42  3&2 

0.899 

7 

21  11  16.32 

2.5018 

20  38  14.8 

8.731 

8- 

19    6  14.70 

9.7757 

24  41  36.5 

1.090 

8 

21  13  46.20 

9.4940 

20  29  27.2 

8.855 

9 

19    9    1.17 

2.7732 

24  40  25.4 

1.280 

9 

21  16  15.60 

9.4860 

20  20  32  J2 

8.977 

10 

19  11  47.48 

2.7705 

24  39    2.9 

1.470 

10 

21  18  44.52 

9.4781 

20  11  30.0 

0.096 

11 

19  14  33.63 

9.7676 

24  37  29.0 

1.659 

11 

21  21  J2.97 

2.4709 

20    2  20.7 

9.214 

12 

19  17  19.39 

2.7645 

24  35  43.8 

1.847 

12 

21  23  40.94 

9.4692 

19  53    4.3 

9.331 

13 

19  20    5.36 

2.7611 

24  33  47.3 

2.035 

13 

21  26    8.44 

9.4543 

19  43  41.0 

9.445 

14 

19  22  50.92 

2.7576 

24  31  39.6 

2.292 

14 

21  28  35.46 

9.4463 

19  34  10.9 

9.557 

15 

19  25  36.27 

2.7540 

24  29  20.7 

9.408 

15 

21  31     1.99 

9.4382 

19  24  34.2 

9M7 

16 

19  28  21.40 

2.7502 

24  26  50.6 

2.594 

16 

21  33  28.05 

9.4303 

19  14  50.9 

9.776 

17 

19  31    6.29 

2.7461 

24  24    9.4 

9.778 

17 

21  35  53.63 

9.4995 

19    5    1.1 

9.683 

18 

19  33  50.93 

2.7420 

24  21  17.3 

9.960 

18 

21  38  18.75 

9.4146 

18  55    5.0 

9.988 

19 

19  36  35.32 

2.7376 

24  18  14.2 

3.142 

19 

21  40  43.38 

9.4066 

18  45    2.6 

10.091 

20 

19  39  19.44 

2.7330 

24  15    0.2 

3.323 

20 

21  43    7.54 

9.3967 

18  34  54.1 

10.192 

21 

19  42    3J29 

2.7984 

24  11  35.4 

a.502 

21 

21  45  31J22 

9.3907 

18  24  39.6 

10.291 

22 

19  44  46.86 

2.7238 

24    7  59.9 

3.681 

22 

21  47  54.42 

9.3828 

18  14  19.2 

10.389 

23 

19  47  30.14 
THl 

9.7189 

IRSDA 

S.24    4  13.7 
T  14. 

3.859 

23 

21  50  17.16 
SAT 

2.3751 

URDA 

S.18    3  52.9 
Y  16. 

10.486 

0 

19  50  13.12 

9.7137 

S.24    0  16.8 

4JX» 

0 

21  52  39.43 

2.3672 

S.17  53  20.9 

10.580 

1 

19  52  55.78 

9.7084 

23  56    9.4 

4.211 

1 

21  55    1.22 

2.3592 

17  42  43.3 

10.672 

2 

19  55  38.13 

9.7030 

23  51  51.5 

4J84 

2 

21  57  22.53 

2.3513 

17  32    0.3 

10.762 

3 

19  58  20.14 

9.6074 

23  47  23.3 

4.550 

3 

21  59  43.38 

2.3436 

17  21  11.9 

10.851 

4 

20    1    1.82 

9.6918 

23  42  44.8 

4.727 

4 

22    2    3.77 

2.3359 

17  10  18J2 

10.938 

5 

20    3  43.15 

9.6850 

23  37  56.1 

4.896 

5 

22    4  23.69 

UJS382 

16  59  19.4 

11.023 

6 

20    6  24.13 

9.6800 

23  32  57UJ 

5.064 

6 

22    6  43.15 

2.3206 

16  48  15.5 

11.107 

7 

20    9    4.75 

9.6740 

23  27  48.4 

5.232 

'  7 

22    9    2.16 

2.3130 

16  37    6S 

11.188 

8 

20  11  45.01 

9.6679 

23  22  29.5 

6J97 

8 

22  11  20.71 

2.3054 

16  25  52Ji) 

11.267 

9 

20  14  24.89 

9.6615 

23  17    0.7 

5.561 

9 

22  13  38.81 

2.2979 

16  14  34.5 

11.346 

10 

20  17    4.39 

9.6551 

23  11  22.2 

5.723 

10 

22  15  56.46 

2.2903 

16    3  11.4 

11.423 

11 

20  19  43.50 

9.6487 

23    5  34.0 

5.883 

11 

22  18  13.65 

2.9897 

15  51  43.8 

11.496 

12 

20  22  22.23 

9.6490 

22  59  36.3 

6.041 

12 

22  20  30.39 

2.2752 

cl5  40  11.7 

11.571 

L3 

20  25    0.54 

9.6352 

22  53  29.1 

6.198 

13 

22  22  46.69 

2.2680 

15  28  35.3 

11.642 

14 

20  27  38.46 

9.6984 

22  47  12.5 

6.354 

14 

22  25    2.55 

2.2608 

15  16  54.6 

11.712 

15 

20  30  15.96 

90915 

22  40  46.6 

6.507 

15 

22  27  17.98 

2.9536 

15    5    9.8 

11.781 

16 

20  32  53.04 

9.6146 

22  34  11.6 

6.659 

16 

22  29  32,98 

9.9464 

14  53  20.9 

11.848 

17 

20  35  29.71 

9.6075 

22  27  27.5 

6.810 

17 

22  31  47.54 

9.9399 

14  41  28.0 

11^)13 

18 

20  38    5.94 

9.6003 

22  20  34.4 

6.959 

18 

22  34    1.68 

9.9321 

14  29  31.3 

11.977 

19 

20  40  41.74 

9.5831 

22  13  32.4 

7.107 

19 

22  36  15.40 

2J9251 

14  17  30.8 

12.038 

20 

20  43  17.11 

9.5858 

22    6  21.6 

7.259 

20 

22  38  28.69 

2J3181 

14    5  26.7 

12.098 

21 

20  45  52.04 

9.5785 

21  59    2.1 

7.396 

21 

22  40  41.57 

2.2119 

13  53  19.0 

12.157 

22 

20  48  26.53 

9.5711 

21  51  34.1 

7.537 

22 

22  42  54.04 

2.2043 

13  41    7.8 

1^^215 

23 

20  51    0.57 

9.5634 

21  43  57.6 

7.677 

23 

22  45    6.09 

2.1976 

13  28  53.2 

12.971 

24 

20  53  34.14 

2.6557 

S.21  36  12.8 

7.815 

24 

22  47  17.75 

2.1910 

S.13  16  35.3 

13.335 

S08 
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IX. 


GREENWICH  MEAN  TIME 

THfi  Moons  right  ascension  and  declination. 

Hour. 

Bight  AMetUtoB. 

Diif. 
for  1  m. 

DecUuiMhnf. 

DMT. 
forlm. 

Roar. 

Rigfal  Aic^ttitldli. 

Diir. 

for  1  m. 

DoeUnatlon. 

l>iffi 

forlm. 

t 

S13 

"NDAl 

'  17. 

TUESDAY  19. 

1 
1 

0 

b    m      ■ 

231  47  17.75 

8.1910 

S.l3  1^35.3 

ls!3S& 

0 

li    m      If 

0  26    8.56 

- 
1.9579 

S.  2  47  42.0 

13.496 

1 

22  49  29.00 

2.1843 

13    4  14.2 

19.377 

1 

0  28    5.95 

1.955d 

2  34  16.4 

13.495 

2 

22  51  39.85 

a.1777 

12  51  50.0 

19.499 

2 

0  30    3.16 

1.9589 

2  20  51.0 

13.491 

3 

22  53  50.33 

3.1713 

12  39  22.7 

19.479 

3 

0  32    0.22 

14M96 

2    7  25.9 

13.416 

4 

22  56    0.40 

9.1648 

12  26  52.5 

19.597 

4 

0  33  57.10 

1.9468 

1  54    l.l 

13.410 

5 

22  58  10.10 

9.1584 

12  14  19.4 

19.574 

5 

0  35  53.83 

1.9449 

1  40  36.7 

13.403 

6 

23    0  19.41 

9.1S90 

12    1  4a6 

19.619 

6 

0  37  50.40 

1.9417 

1  27  12.8 

13Jfl5 

7 

23    2  28.34 

9.1468 

11  49    5.1 

19.664 

7 

0  39  46.83 

1.9393 

1  13  49.^ 

13.387 

8 

23    4  36.90 

9.1398 

11  36  23.9 

19.708 

8 

0  41  43.11 

1.936^ 

1    026.3 

13.378 

9 

23    6  45.11 

9.1338 

11  23  40.1 

19.750 

9 

0  43  39.25 

1.9345 

0  47    3i) 

13.367 

10 

23    8  52.94 

9.1977 

11  10  53.9 

19.789 

10 

0  45  35.26 

1.9993 

0  33  42JJ 

13J56 

11 

23  11    0.43 

9.1918 

10  58    5.4 

19.897 

11 

0  47  31.13 

1.9301 

0  20  21.2 

13.343 

13 

23  13    7.55 

9.1109 

10  45  14.7 

19.863 

12 

0  49  26.87 

1.9981 

a  0    7    1.0 

13.930 

13 

23  15  14.34 

9.11W 

10  32  21.8 

19.900 

13 

0  51  22.50 

1.9909 

N.  0    6  18.4 

13.3I'7 

14 

23  17  20.77 

9.1049 

10  19  2a7 

19.936 

14 

0  53  18.01 

1.9949 

0  19  37.0 

13.309  i 

15 

23  19  2a86 

9.0988 

10    6  29.5 

19.969 

15 

0  55  13.41 

1.999« 

0  32  54.7 

13.987' 

Id 

23  21  32.62 

9.0989 

9  53  30.4 

13.001 

16 

0  57    8.70 

isaoei 

0  46  11.5 

13.979 

17 

23  23  38.04 

9.0877 

9  40  29.4 

13.039 

17 

0  59    3.88 

1.9181^ 

0  59  27.3 

13J8M 

18 

23  25  43.15 

9.0894 

9  27  26.6 

13.061 

18 

1    0  58.97 

1.9174 

1  12  42.0 

13.936 

19 

23  27  47.93 

9.0779 

9  14  22.1 

13.089 

19 

1    2  5a97 

1.916(^ 

1  25  55.6 

13.918 

20 

23  29  52.41 

9.0719 

9    1  15.9 

13.117 

20 

1    4  48.88 

1.9145 

1  39    8.1 

13.199 

21 

23  31  56.56 

9.0080 

8  48    8.0 

13.144 

21 

1    6  43.70 

1.9199 

1  52  19.5 

13^79 

22 

23  34    0.40 

2Mlb 

8  34  58.6 

13.168 

22 

1    8  38.42 

1.9116 

2    5  29.6 
N.  2  18  38.4 

13.158 

23 

2336    3.94 

9.0500 

a  &  21  47.8 

13.191 

23 

1  10  33.08 

IMM 

13.139 

MO 

>NDA\ 

'  18. 

WED 

NESD 

AY  20. 

0 

23  38    7.19 
23  40  10.15 

9.0517 

a  8    8  35.7 
7  55  22.3 
7  42    7.6 

13.913 

0 

1  12  27.67 

1.9099 

N.  2  31  45.91 

13.113 

1 

9.0408 

13.934 

1 

1  14  22.19 

1.9080 

2  44  52.0 

13.060  , 

2 

23  42  12.81 

9.0490 

13.955 

2 

1  16  16.64 

1.9070 

2  57  5a7 

13.097  ' 

3 

23  44  15.11^ 

9.0374 

7  28  51.7 

13.974 

3 

1  18  11.08 

1.9061 
1.9059 

3  11    0.0 

13UM3 

4 

23  46  17.30 

9.0399 

7  15  34.7 

13.999 

4 

1  20    5.37 

3  24    1.8 

13.017 

5 

23  48  19.14 

9.0964 

7    2  16.6 

13.909 

5 

1  21  59.66 

1.9043 

3  37    2.0 

19.989 

6 

23  50  20.71 

6  48  57.6 

13.394 

6 

1  23  53.88 

1.9035 

3  50    0.5 

19JS9 

7 

23  52  22.01 

9.0105 

6  35  37.7 

13.338 

7 

1  25  48.07 

1.9098 

4    2  57.4 

19J34   , 

8 

23  54  23.05 

9.0154 

&  22  17.0 

13.351 

8 

1  27  42.23 

1.9093 

4  15  52.6 

19J0O  ; 

9 

23  56  23.85 

9.0119 

e   8  55.6 

13.363 

9 

1  29  36.;35 

1.9017 

4  28  46.1 

19.877 

10 

23  58  24.40 

9.0071 

5  55  33.4 

13.376 

10 

1  31  30.43 

1JW19 

4  41  37.9 

19.848 

11 

0    0  24.70 

9.0030 

5  42  10.5 

13.387 

11 

1  33  24.49 

1.9008 

4  54  27.9 

19.615   ' 

12 

0    2  24.75 

1.9990 

5  28  47.0 

13.396 

12 

1  35  18.53 

1.9005 

5    7  16.0 

13.786   1 

13 

0    4  24.58 

1.9959 

5  15  23.0 

13.403 

13 

1  37  12.55 

1.9009 

520    2.2 

19.753 

14 

0    6  24.17 

1.9914 

5    1  58.6 

13.409 

14 

1  39    6.55 

1.8999 

5  32  46.4 

19.790 

15 

0    8  23.55 

1.9876 

4  48  33.9 

13.415 

15 

1  41    0.54 

1.8997 

5  45  28.6 

19.687 

16 

0  10  22.69 

1.9840 

4  35    8.8 

13.499 

16 

1  42  54.51 

1.8996 

5  58    8.8 

19.653   ' 

17 

0  12  21.63 

lJB90ft 

4  21  43.3 

13.497 

17 

1  44  48.49 

1.8996 

6  10  47.0 

19.618   ' 

18 

0  14  20.35 

iaJ771 

4    8  17.5 

13.431 

18 

1  46  42.46 

1.8996 

6  23  23.0 

19.589 

19 

0  16  18.88 

1.9737 

3  54  51.6 

13.439 

19 

1  48  36.44 

1.8997 

6  35  56.8 

19J^   ! 

20 

0  18  17.11^ 

1.9703 

3  41  25.7 

13.433 

20 

1  50  <m43 

1.8890 

6  48  28.4 

19.508   1 

21 

0  20  15.32 

1JM71 

3  27  59.7 

13.433 

21 

1  52  24.43 

1.9000 

7    0  57.8 

19.471    ' 

22 

0  22  13.25 

1.9640 

3  14  33.7 

13.439 

22 
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11 

10  36  10.59 

10)778 

14  15  49.1 

10.711 

12 

9    0  4a41 

9U>879 

21  12    6.9 

6.706 

12 

10  38    9.21 

1.9761 

14    5    4.4 

10.779 

13 

9    2  51.53 

90)648 

21    5  18.0 

6.863 

13 

10  40    7.72 

1.9743 

13  54  15.6 

10.847 

14 

9    4  56.59 

9U)899 

20  58  23.3 

6.961 

14 

10  42   ai2 

10)796 

13  43  22.8 

10.913 

15 
16 
17 

9    7    1.45 

2jrm 

20  51  22.7 

70)58 

15 

10  44    4.43 

10)710 

13  32  26.0 

10.980 

9   9  ai7 

9.0773 

20  44  16.3 

7.155 

16 

10  46    2.64 

1.9694 

13  21  25.2 

11.046 

9  11  10.73 

9.0748 

20  37    4.1 

7.959 

17 

10  48    0.75 

1.9678 

13  10  20.5 

11.111 

18 

9  13  15.14 

9.0733 

20  29  4ai 

7.347 

18 

10  49  58.77 

10)663 

12  59  11.9 

11.175 

19 

9  15  19.40 

9U)699 

20  22  22.4 

7.448 

19 

10  51  56.70 

10)648 

12  47  59.5 

11.938 

20 

9  17  23.52 

90)674 

20  14  53.1 

7.536 

20 

10  53  54.54 

1.9634 

12  36  43.3 

11.301 

21 

9  19  27.47 

9U)647 

20    7  18.1 

70J30 

21 

10  55  52.31 

1.9690 

12  25  23.4 

11.369 

22 

9  21  31.28 

90)699 

19  59  37.5 

7.799 

22 

10  57  49.98 

1.9606 

12  13  59.8 

11.433 

23 

9  23  34i« 

90)506 

N.19  51  51.4 

7.814 

23 

10  59  47.58 

1.9599 

N.12    2  32.6 

11.484 

SAT 

URDA 

* 
Y  30. 

MONDAY,  , 

JANUj 

^Y  1,  1872. 

0 

1 

9  25  38.43 
9  27  41.79 

90»71 
9.0546 

N.19  43  59.8 
19  36    2.7 

7.906 

0 

11    1  45.09 

1.9578 

N.ll  51    1.71  ii.i45 

7.997 

2 

9  29  44.98 

9.0591 

19  28    0.1 

8.088 

3 

9  31  48.04 

90)496 

19  19  52.1 

8.178 

4 

9  33  50.9;^ 

90)471 

19  11  38.7 

8.967 

5 

9  35  53.69 

90)446 

19    3  20.0 

8J56 

PHASES 

OF  Tl 

HE  MOON. 

6 

9  37  56.28 

90)490 

18  54  sao 

8.444 

7 

8 

9  39  58.73 
9  42    1.03 

90)396 
9.0371 

18  46  26.7 
18  37  52.2 

8.539 
6.618 

9 
10 

9  44    3.18 
9  46    5.18 

9.0345 
9.0391 

18  29  12.6 
18  20  27.8 

8.704 
8.790 

C  Last  Qua 

rter,  . 

d       b      m 

.    4  18  45.7 

11 

9  48    7.04 

90)995 

18  11  37.8 

8.876 

O  New  Moo 

n,      . 

.  11  16     1.9 

12 

9  50    8.74 

9.0279 

18    2  42.7 

8.960 

3)   First  Qua 

Lrter, . 

.  18    8  41.5 

13 

9  52  10.31 

9.0348 

17  53  42.6 

9.043 

O  Full  Mooi 

n,  .     . 

.  26    9  35.0 

14 
15 

9  54  11.72 
9  56  13.00 

9.0924 

17  44  37.6 
17  35  27.6 

9.195 

9.0909 

9.907 

16 

9  58  14.14 

9.0178 

17  26  12.7 

9.989 

d       h 

17 
18 
19 

10    0  15.13 
10    2  15.99 
10    4  16.71 

9.0155 
9.0131 
9.0106 

17  16  52.1 
17    7  28.3 
16  57  58.9 

9.370 
9.450 
9.599 

<C  Perigee,. 
<C  Apogee,. 

,     , 

.     .    12    2.8 
.    .   26    9.4 

20 

10    6  17.28 

90)084 

16  48  24.8 

9.608 

21 

10    8  17.72 

9.0069 

16  38  45.9 

9.687 

22 

10  10  18.03 

9.0040 

16  29    2.3 

9.765 

23 

10  12  18.20 

90)018 

16  19  14.1 

9.841 

24 

10  14  18J25 

1.9997 

N.16    9  21.4 

9.917 

Sid 
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1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES.                                                              j 

1 

Id 

star's  Name 

p.  L. 

p.  L. 

p.  L. 

p.  u 

?§ 

and 

Noon. 

of 

ra»». 

of 

Vlh. 

of 

IXk. 

of     . 

1^ 

1 

Pofitlon. 

Diff. 

DiA 

Diff. 

IHC; 

a  Arietis 

W. 

80  27  57 

3190 

81  54'  18 

3185 

83  20  45 

3181 

si  47  17 

3178 

Aldebaran 

W. 

49  23  58 

3080 

50  52  32 

3076 

52  21  11 

3079 

53  49  55 

81     1  28 

3067 ; 

Spica 

E. 

85  26  47 

3090 

83  58  25 

3087 

82  29  59 

3089 

9m  . 

Veuus 

E. 

85  23  21 

3435 

84    1  44 

3431 

82  40    3 

3496 

81  18  18 

3«93 

Sun 

E. 

132    6  21 

3449 

130  45    0 

3446 

129  23  35 

3441 

128    2    5 

3437 

2 

Aldebaran 

W. 

61  15  12 

3039 

62  44  37 

3031 

64  14  11 

3094 

65  43  54 

3017 

Pollux 

W. 

17  19    7 

3137 

18  46  32 

3116 

20  14  22 

3096 

21  42  36 

3079 

Spica 
Venus 

E. 

73  37  38 

3055 

72    8  33 

3049 

70  39  21 

3043 

69  10    2 

3037  ; 

E. 

74  28  13 

3397 

73    5  53 

3391 

71  43  26 

3384 

70  20  51 

3336  1 

Sun 

E. 

121  13  11 

3408 

119  51    3 

3400 

118  28  47 

3383 

117    6  23 

3386  1 

3 

Aldebaran 

W. 

73  14  57 

9973 

74  45  43 

9964 

76  16  41 

9954 

77  47  52 

9M3 

Pollux 

W. 

29    8  45 

3005 

30  38  52 

9991 

82    9  16 

9978 

33  39  56 

9965 

Jupiter 

Spica 

Venus 

W. 

21  35  19 

2981 

23    5  56 

9967 

24  36  50 

9963 

26    8    2 

9939 

E. 

61  41  16 

2999 

60  11    2 

9990 

58  40  37 

9989 

57  10    2 

9973  i 

E. 

63  25  37 

3333 

62    2    2 

3399 

60  38  16 

3319 

59  14  18 

33Di; 

Sun 

E. 

110  11  57 

3340 

108  48  32 

3399 

107  24  54 

3318 

106    1    3 

3306 

4 

Aldebaran 

W. 

85  27  19 

S883 

86  59  59 

9871 

88  32  55 

9858 

90    6    8 

9644 

Pollux 

W. 

41  17  31 

S896 

42  49  55 

9889 

44  22  37 

9867 

45  55  38 

9853  < 

Jupiter 

Spica 

Venus 

W. 

33  48  24 

2869 

35  21  22 

9855 

36  54  38 

9641 

38  28  13 

9896 

E. 

49  34    7 

2924 

48    2  18 

9913 

46  30  16 

9903 

44  58    1 

9999 

E. 

52  11    7 

3339 

50  45  44 

3995 

49  20    5 

3919 

47  54  10 

3197 

Sun 

E. 

98  58  19 

3943 

97  33    0 

3339 

96    725 

3914 

94  41  33 

3199 

9 

PoUux 

W. 

53  45  34 

2774 

55  20  36 

2758 

56  55  59 

9741 

58  31  44 

93M 

Jupiter 

Spica 

Venus 

W. 

46  21    3 

9748 

47  56  39 

9739 

49  32  37 

9715 

51    8  57 

9608 

E. 

37  13  24 

3843 

35  39  50 

9833 

34    6    4 

9894 

3232    7 

9816 

E. 

40  40    5 

3119 

39  12  19 

3103 

37  44  12 

3086 

36  15  45 

3069 

Sun 

E. 

87  27  32 

3119 

85  59  45 

3101 

84  31  37 

3084 

83    3    8 

3065 

6 

Pollux 

W. 

66  36  17 

3635 

68  14  24 

9617 

69  52  56 

9599 

71  31  53 

9560 

Jupiter 

W. 

59  16  27 

3609 

60  55  10 

9591 

62  34  18 

9579 

64  13  51 

9553 

Regulus 

W. 

30  44    1 

3669 

32  21  22 

9647 

33  59  13 

9096 

35  37  33 

90D4 

Venus 

K 

28  48    5 

3979 

27  17  26 

9961 

25  46  24 

9949 

24  14  58 

9994 

Sun 

E. 

75  34  59 

9973 

74    4  11 

9953 

72  32  59 

9939 

71    1  21 

«« 

7 

Pollux 

W. 

79  53  10 

3485 

81  34  45 

9465 

83  16  47 

9446 

84  59  16 

1 
9496  ; 

Jupiter 

W. 

7238    9 

9458 

74  20  21 

9438 

76    3    1 

9419 

77  46    8 

9401 

Regulus 

W. 

43  56  31 

9499 

45  37  46 

9479 

47  19  29 

9458 

49    1  41 

9436 

Sun 

E. 

63  16  41 

9810 

61  42  26 

9789 

60    7  44 

9769 

58  32  35 

9748 

8 

Pollux 

W. 

93  38  34 

9339 

95  23  47 

9313 

97    927 

9395 

98  55  34 

9977 

Jupiter 

W. 

86  28  36 

9305 

88  14  28 

9987 

90    0  47 

9368 

91  47  34 

9950 

Regulus 

W. 

57  39  52 

9339 

59  24  55 

9319 

61  10  27 

9300 

62  56  26 

9961 

Sun 

E. 

50  29  59 

9645 

48  52    5 

9696 

47  13  45 

9006 

45  34  58 

9586 

9 

Jupiter 

W. 

100  48    4 

9164 

102  37  26 

9147 

104  27  13 

9139 

106  17  23 

9116  \ 

Repilus 
Spica 

W. 

71  53    5 

9194 

73  41  42 

9177 

75  30  44 

9161 

77  20  10 

9146 

W. 

18  43  18 

,     9454 

20  55  36 

8394 

22    9  19 

9344 

23  54  14 

93041 

Sun 

E. 

37  14  26 

9494 

35  33    4 

9476 

33  51  17 

9459 

32    9    6 

9443 

13 

Sun 

W. 

18  57  31 

9987 

20  43  50 

9394 

22  29  59 

9301 

24  15  57 

9309 

Fomalhaut 

E. 

54  17  49 

9364 

52  30  56 

9384 

50  44  33 

9307 

48  58  44 

9333 
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Z-e  1          ^*»^»  Name 

p.  L. 

F.  L. 

p.  L. 

p.  L. 

:  ®§             «Mi 

Midnight. 

of 

XVh- 

of   ■ 

xvmk. 

of 

XXPi. 

of 

1° 
7 

PoMitton. 

Dlft 

Diff. 

Dur. 

Diff. 

a  Arietis 

W. 

86  13  55 

3171 

87  40  39 

3166 

89    7  29 

3161 

90  34' 25 

3157 

Aidebaran 

W. 

55  18  45 

3069 

56  47  41 

3056 

58  16  44 

3051 

59  45  54 

3044 

Spica 
Venus 

E. 

79  32  53 

3075 

78    4  13 

3070 

76  35  27 

3066 

75    6  36 

3060 

E. 

79  56  28 

3419 

78  34  33 

3414 

77  12  32 

3400 

75  50  26 

3403 

Sun 

E. 

126  40  30 

3439 

125  18  50 

3497 

123  57    4 

3491 

122  35  11 

3415 

2 

Aidebaran 

W. 

67  13  46 

3000 

68  43  48 

3001 

70  14    0 

9999 

71  44  23 

9983' 

Pollux 

W. 

23  11  11 

3069 

24  40    7 

3047 

26    9  22 

3039 

27  38  55 

3018 

Spica 
Venus 

E. 

67  40  35 

3030 

66  10  59 

3099 

64  41  14 

3015 

63  11  20 

3007 

E. 

68  58    7 

3368 

67  35  14 

3360 

66  12  12 
112  58  14 

3351 

64  49    0 

3349 

Sun 

E. 

115  43  50 

3377 

114  21    7 

3368 

3359 

111  35  11 

3350 

3 

Aidebaran 

W. 

79  19  16 

9939 

80  50  54 

9990 

82  22  47 

9909 

83  54  55 

9896 

Pollux 

W. 

35  10  53 

9999 

36  42    6 

9938 

38  13  37 

9994 

39  45  25 

9910 

Jupiter 
Spica 

W. 

27  39  32 

9995 

29  11  19 

9919 

30  43  23 

9898 

32  15  45 

9b84 

E. 

55  39  15 

9963 

54    8  16 

9954 

52  37    5 

9944 

51    5  42 

9935 

Venus 

E. 

57  50    8 

3389 

56  25  44 

3977 

55    1    6 

3965 

53  36  14 

9953 

Sun 

E 

104  36  59 

3994 

103  12  41 

3981 

101  48    9 

3970 

100  23  22 

3956 

4 

Aidebaran 

W. 

91  39  39 

9830 

93  13  28 

9815 

94  47  36 

9801 

96  22    3 

9785 

Pollux 

W. 

47  28  57 

9838 

49    2  36 

9899 

50  36  35 

9807 

52  10  54 

9791 

Jupiter 

Spica 

Venus 

W. 

40    2    7 

9811 

41  36  20 

9795 

43  10  54 

9780 

44  45  48 

9764 

E. 

43  25  32 

9889 

41  52  50 

9879 

40  19  55 

9861 

38  46  46 

9851 

E. 

46  27  57 

3189 

45    1  26 

3168 

43  34  38 

3159 

42    7  31 

3136 

Sun 

E. 

93  15  23 

3183 

91  48  S4 

3168 

90  22    6 

3159 

88  54  59 

3135 

5 

Pollux 

W. 

60    7  52 

9707 

61  44  23 

9689 

63  21  17 

9679 

64  58  35 

9654 

Jupiter 

Spica 

Venus 

W. 

52  45  40 

9681 

54  22  46 

9663 

56    0  15 

9645 

57  38    9 

9697 

E. 

30  58    1 

9810 

29  23  46 

9805 

27  49  25 

9809 

26  15    0 

9803 

E. 

34  46  57 

3059 

33  17  48 

3039 

31  48  16 

3015 

30  18  22 

9997 

Sun 

E. 

81  34  16 

3047 

80    5    2 

3099 

78  35  25 

3009 

77    524 

9990 

6 

Pollux 

W. 

73  11  16 

9561 

74  51    5 

9549 

76  31  20 

9599 

78  12    2 

9504 

Jupiter 

W. 

65  53  50 

9535 

67  34  15 

9516 

69  15    6 

9497 

70  56  24 

9477 

Regulus 

W. 

37  16  22 

9583 

38  55  40 

9561 

40  35  28 

9540 

42  15  45 

9S90 

Venus 

E. 

22  43    9 

9905 

21  10  57 

9887 

19  38  22 

9869 

18    5  24 

9859 

Sun 

E 

69  29  17 

9899 

67  56  48 

9871 

66  23  52 

9851 

64  50  30 

9830 

7 

Pollux 

W. 

86  42  13 

9408 

88  25  37 

9388 

90    929 

9369 

91  53  48 

9350 

Jupiter 

W. 

79  29  42 

9381 

81  13  44 

9369 

82  58  14 

9343 

84  43  11 

9394 

Regulus 

W. 

50  44  22 

9417 

52  27  32 

9398 

54  11  10 

9378 

55  55  17 

9358 

Sun 

E. 

56  56  59 

9797 

55  20  55 

9707 

53  44  24 

9686 

52    7  25 

9666 

8 

Pollux 

W. 

100  42    7 

9960 

102  29    6 

9949 

104  16  31 

9995 

106    4  22 

9907 

Jupiter 

W. 

93  34  47 

yp9 

95  22  27 

9914 

97  10  33 

9196 

98  59    6 

9180 

Regulus 

W. 

64  42  53 

9963 

66  29  47 

9945 

68  17    7 

9998 

70    4  53 

9910 

Sun 

E. 

43  55  44 

9567 

42  16    4 

9548 

40  35  57 

9599 

38  55  24 

9511 

9 

Jupiter 

W. 

108    7  57 

9109 

109  58  53 

9088 

111  50  11 

9075 

113  41  49 

9061 

Regulus 
Spu;a 

W. 

79    9  59 

9131 

81    0  11 

9116 

82  50  45 

9103 

84  41  40 

9090 

W. 

25  40    8 

9967 

27  26  56 

9935 

29  14  31 

9908 

31    2  47 

9184 

Sun 

E. 

30  26  32 

9497 

28  43  36 

9419 

27    0  18 

9396 

25  16  38 

9384 

13 

Sun 

W, 

26    1  43 

9319 

27  47  15 

9399 

29  32  32 

9339 

31  17  34 

2351 

1  Fomalhaut 

E 

47  13  33 

9363 

45  29    5 

9396 

43  45  24 

9431 

42    2  34 

9479 
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LUNAR  DISTANCES 

1  . 

Star's  Name 

P.L. 

p.  L. 

p.  L. 

p.  L. 

of 
1" 

and 

Noon. 

of 

Iflh. 

of 

Vlh. 

of 

IXh. 

of 

PodUon. 

Dier. 

VOL 

DIff. 

Di£ 

13 

a  Pegasi 

E. 

7^  22  31 

9450 

7f40    7 

9466 

6^58    6 

9485 

68  16  32 

1 
9597  ' 

14 

Sun 

W. 

33    2  19 

S364 

34  46  46 

9376 

36  30  55 

9380 

36  14  45 

9403 

Fomalhaut 

E. 

40  20  42 

S51S 

38  39  54 

9568 

37    0  15 

9696 

35  21  55 

9601 

a  Pe^i 
a  AnetJd 

E. 

50  57    3 

9646 

58  19  11 

9683 

56  42    8 

979K 

55    5  56 

9763 

E. 

101  10  21 

9188 

99  21  36 

9900 

97  33    8 

9910 

95  44  56 

9999 

15 

Sow 

W. 

46  48  44 

9481 

48  30  24 

9497 

50  11  41 

9514 

51  52  a5 

9531 

oc  Pepisi 
a  Anetis 

E. 

47  20  34 

3040 

45  51  11 

3119 

44  23  16 

3190 

42  56  55 

»77  ' 

E. 

86  48  47 

9994 

85    239 

9311 

83  16  55 

9396 

81  31  34 

9345| 

16 

Sun 

W. 

60  10  55 

9693 

61  49  19 

9641 

63  27  18 

9660 

65    4  51 

9679 

Mars 

W. 

24  25  32 

9559 

26    523 

9577 

27  44  50 

9594 

29  23  53 

9619 

aPepwi 

E. 

36  13  43 

3873 

34  59  56 

4039 

33  48  55 

4997 

32  40  54 

4440 

a  Anetis 

E. 

72  51  26 

9439 

71    8  47 

9460 

69  26  37 

9481 

67  44  57 

9509  , 

Aldebaran 

E. 

103  12  46 

9311 

101  27    3 

9399 

99  41  46 

9346 

97  56  54 

9364 

17 

Sun 

W. 

73    6  15 

9775 

74  41  16 

9794 

76  15  52 

9819 

77  50    4 

9631 

a  AquilfB 

W. 

50  20  41 

3854 

51  34  48 

3805 

52  49  45 

3763 

54    526 

3796 

Mara 

W. 

37  33    7 

9709 

39    944 

9790 

40  45  57 

9739 

42  21  45 

9756 

a  Arietis 

E. 

59  24  12 

9615 

57  45  38 

9640 

56    737 

9665 

54  30  10 

9689 

Aldebaran 

E. 

89  18  53 

9459 

87  36  32 

9470 

85  54  36 

9487 

84  13    4 

9504 

18 

Sun 

W. 

8535    2 

9994 

87    6  51 

9949 

88  38  17 

9958 

90    922 

9975 

a  AquilcB 

W. 

60  32  10 

3601 

61^43 

3587 

63    9  32 

3574 

64  28  35 

3564 

Mara 

W. 

50  14  54 

9845 

51  48  23 

9869 

53  21  30 

9880 

54  54  14 

9898| 

a  Arietis 

E. 

46  31  43 

9831 

44  57  55 

9869 

43  24  47 

9895 

41  52  22 

9990 

Aldebaran 

E. 

75  51  28 

9590 

74  12  19 

9607 

72  33  33 

9693 

70  55    9 

9639 

19 

Sun 

W. 

97  39  30 

3058 

99    8  30 

3074 

100  37  11 

3089 

102    5  34 

3104 

a  AquilfB 

W. 

71    5  56 

3539 

72  25  37 

3539 

73  45  18 

3540 

75    4  58 

3541 

Mara 

W. 

62  32  39 

9977 

64    3  20 

9993 

65  33  42 

3007 

67    3  46 

3099 

Fomalhaut 

W. 

35  36  36 

3941 

37    1  57 

3917 

38  27  46 

3197 

39  53  59 

3180 

Aldebaran 

E. 

62  48  33 

9716 

61  12  15 

9739 

59  36  17 

9747 

58    039 

9761 

Jupiter 

E. 

113  15  37 

9675 

111  38  23 

9680 

110    1  28 

9703 

108  24  52 

9716 

20 

Sun 

W. 

109  23    4 

3174 

110  49  44 

9187 

112  16    9 

3900 

113  42  18 

3919 

Mara 

W. 

74  29  39 

3091 

75  58    0 

3104 

77  26    5 

3116 

78  53  55 

3198 

Fomalhaut 

W. 

47    8  54 

3137 

48  36  19 

3133 

50    3  49 

3130 

51  31  22 

3199 

aPeffasi 
Aldebaran 

W. 

35  11    2 

4389 

36  16  51 

4966 

37  24  15 

4177 

3833    3 
45  26  20 

4r98 

E. 

50    7    3 

9898 

48  33  12 

9849 

46  59  38 

9854 

9867 

Jupiter 

E. 

100  26    8 

9779 

98  51  12 

9790 

97  16  31 

9801 

95  42    5 

9619 

21 

Sun 

W. 

120  49  36 

3969 

122  14  24 

3978 

123  39    1 

3988 

125    3  26 

3996 

Mara 

W. 

86    938 

3183 

87  36    7 

3199 

89    225 

3903 

90  28  31 

3919 

Fomalhaut 

W. 

58  49  14 

3133 

60  16  44 

3134 

61  44  12 
47    3  36 

3137 

63  11  37 

3140  1 

a  Pegasi 
Aldebaran 

W. 

44  33  35 

3890 

45  48  16 

3783 

3749 

48  19  31 

3718  i 

E. 

37  43  49 

9937 

36  12    4 

9339 

34  40  34 

9950 

33    9  19 

9989  1 

Pollux 

E. 

81  51  59 

9905 

80  19  47 

9915 

78  47  47 

9994 

77  15  59 

9933 

Jupiter 

E. 

87  53  22 

9863 

86  20  16 

9679 

84  47  21 

9881 

83  14  38 

9890 

22 

Mara 

W, 

97  36  23 

3954 

99    1  28 

396i 

100  26  25 

3969 

101  51.14 

3976 

Fomalhaut 

W. 

70  27  47 

3156 

71  54  49 

3159 

73  21  47 

3163 

74  48  40 

3167 

a  Pegasi 

W. 

54  46  10 

3606 

56    4  36 
68    8  51 

3599 

57  23  19 

3577 

58  42  18 

3565 

Pollux 

E. 

69  39  38 

9973 

9981 

66  38  14 

9987 

65    7  45 

9993 
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E, 
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3530 
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63  14  59 

3583 

61  35  40 

8613 
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Suif 

W. 

39  58  16 

9417 

41  41  26 

9433 

43  24  15 

3448 

45    6  41 

3465 

Foinalhaut 

E. 

33  45    3 

S705 

32    9  49 

8840 

30  36  25 

3947 

29    5    6 

3063 

a  Pe^i 

E. 

53  30  40 

2811 

51  56  26 

8861 

50  23  17 

3916 

48  51  18 

3975 

a  Anetis 

E. 

98  57    1 

2335 

92    9  26 

8949 

90  22  12 

8364 

88  35  19 

3378 

15 

Suw 

W. 

5333    5 

3549 

55  13  10 

3567 

56  52  50 

8585 

58  32    5 

3604 

a  Pepsi 

E. 

41  32  17 

3373 

40    9  29 

3479 

38  48  41 

3506 

37  30    2 

3797 

a  Anetis 

E. 

79  46  40 

3383 

78    2  11 

8381 

76  18    9 

3400 

74  34  34 

8419 

16 

Sun 

W. 

66  41  59 

.    9606 

68  18  41 

3717 

69  54  58 

8737 

71  30  49 

9756 

Mars 

W. 

31    2  32 

9G39 

32  40  47 

3647 

34  18  38 

8665 

35  56    5 

8684 

a  Pegasi 

E. 

31  36    9 

4085 

30  34  57 

4967 

29  37  36 

6394 

28  44  24 

5674 

a  Anetis 

E. 
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8594 

64  23    6 

8545 

62  42  56 

3369 
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E. 
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8381 
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8390 

92  44  50 
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W. 

79  23  51 
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W. 

43  57  10 
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9799 
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E. 
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9716 
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49  41  16 

3778 
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E. 
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8539 
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9556 
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W. 
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3555 
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9701 

19 
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W. 
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3544 
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W. 
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3167 
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3148 

45  41  34 

3141 
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E. 

56  25  20 

9n5 

54  50  19 

9788 

53  15  36 

9809 

51  41  11 

9815 

Jupiter 

E. 

106  48  33 

9799 

105  12  31 

3741 

103  36  46 

9756 

102    1  19 

9767 

20 

Suit 

W. 

115    8  13 

3934 

116  33  54 

3336 

117  59  21 

3947 

119  24  35 

3358 

Mara 

W. 
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3139 
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3151 
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W. 
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W. 

39  43    7 

4038 

40  54  19 
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3903 

39  15  49 

8915 

Jupiter 

E. 

94    7  53 

8833 

92  33  55 

3835 

91    0  11 

3844 

89  26  40 

3854 

21 

Sun 

W. 
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130  39  20 
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W. 
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3331 
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3838 
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W. 
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3143 
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3145 
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3148 
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3153 
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W. 
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3693 
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52  10  17 
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31  38  19 

3974 

30    7  34 

3987 
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3013 

Pollux 

E. 
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3943 

74  12  56 
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3965 

Jupiter 
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3905 
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3931 
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3394 
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3170 
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W. 
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W. 
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E. 

57  37  17 
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56    733 

3039 
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3034 
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3030' 

Jupiter 

E. 

03  23  32 

997« 

61  52  49 

3980 

60  22  11 

3984 

58  51  38 

3980 

Regulus 

E. 

93  36  54 

3031 

92    7    7 

3036 

90  37  26 

3000 

89    7  50 

3034 

24 

a  Pe^i 

W. 

76    3  34 

3483 

77  24  18 

3480 

78  45    5 

3479 

80    553 

3478  1 

a  Anetitf 

W. 

32  25  43 

3496 

33  46  12 

3464 

35    7  16 

3438 

36  28  50 

3413 

Pollux 

E. 

45  42  20 

3061 

44  13  23 

3066 

42  44  32 

3070 

41  15  46 

3074 

Jupiter 

E. 

51  20  13 

3006 

49  50  10 

3011 

48  20  11 

3014 

46  50  16 

3017 

Regulus 

E. 

81  41    8 

3053 

80  12    1 

3056 

78  42  57 

3059 

77  13  57 

3063 

25 

a  Peffasi 
a  Anetis 

W. 

86  50    6 

3477 

88  10  56 

3477 

89  31  46 

3478 

90  52  35 

3480 

W. 

43  22  35 

3338 

44  46  14 

3316 

46  10    7 

3305 

47  34  13 

3994 

Pollux 

E. 

33  53  10 

3096 

32  24  55 

3100 

30  56  45 

3105 

29  28  41 

3110 

Jupiter 

E. 

39  21  31 

3030 

37  51  66 

3033 

36  22  23 

3034 

34  52  52 

3037 

Regulus 

E. 

69  49  46 

3073 

68  21    4 

3075 

66  52  24 

3077 

&5  23  46 

3078  1 

26 

aPe^i 

W. 

97  36    3 

3494 

98  56  34 

3497 

100  17    2 

3500 

101  37  26 

3606 

a  Anetis 

W. 

54  37  20 

3356 

56    223 

3350 

57  27  33 

3944 

58  52  50 

3938 

Aldeboran 

W. 

22  51  49 

3141 

24  19    9 

3133 

25  46  39 

3136 

27  14  17 

3191 

Re|;ulus 

E. 

58    1    4 

3085 

56  32  36 

3086 

55    4    9 

3087 

53  35  43 

3087 

Spica 

E. 

112    1  59 

3100 

110  33  49 

3100 

109    5  39 

3100 

107  37  29 

3100  \ 

27 

a  Arietifl 

W. 

66    0  46 

3315 

67  26  37 

3311 

68  52  33 

3307 

70  18  34 
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Aldebanm 

W. 

34  33  53 

3101 

36    2    2 

3097 

37  30  15 

3094 

38  58  32 

3091 
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E. 

46  13  44 

3090 

44  45  22 

3091 

43  17    1 

3091 

41  48  40 

3091 

Spica 

K 

100  16  27 

3095 

98  48  11 

3094 

97  19  54 

3099 

95  5135 

3001 

28 
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W. 

77  29  46 

3164 

78  56  14 

3183 

80  22  45 
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81  49  21 
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W. 
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3075 
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50  47    8 
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E. 
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3097 
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3100 
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E. 

88  29  32 

3083 

87    1    0 

3080 

85  32  26 
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E. 
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3483 
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3481 
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29 
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W. 
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3156 
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3153 
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93  24  47 

1 
3144 
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W. 

58  12  15 

3046 

59  41  31 

3043 

61  10  52 

3037 

62  40  19 

3038 
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W. 

14  21  59 

3193 

15  48  16 

3165 

17  15    7 

3140 

18  42  28 
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E. 
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3060 
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E. 
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W. 
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3973 
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9964 
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3955 

Spica 
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E. 
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3038 

63  16  25 

3094 

61  46  42 

3019 

60  16  53 

3014 

E. 

95  17  21 

3419 

93  55  26 

3413 

92  33  24 

3407 

91  11  15 

3400 
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W. 

38    4  36 
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39  35  31 
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41    6  38 

3947 

42  37  57 
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W. 

33    4  59 

3910 

34  37    5 

3901 

36    9  22 

9893 

37  41  51 

9883 
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E. 

52  46    6 

3965 

51  15  35 

3979 

49  44  56 

3973 

48  14  10 

9967 

E. 

84  18  26 
129  33  52 

3361 

82  55  25 

3359 

81  32  14 

3344 

80    8  53 

3334 

Sun 

E. 

3319 

128  10    2 
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3300 

125  21  51 
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3485 
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E. 
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3044 
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48  40  30 
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47  11  22 
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Jupiter 

E. 
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E. 
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3039 
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3043 

84  39  35 

3046 

83  10  19 

3050 

24 

a  Pe^i 

W. 

81  26  42 

3477 

82  47  32 

3476 
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3475 
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3476 

a  Anetis 

W. 

37  50  52 
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39  13  18 

3373 
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3356 
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E. 
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3089 

36  49  56 
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35  21  30 

3091   1 

Jupiter 

E. 
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3099 

42  20  51 
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E. 
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3069 
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a  Anetis 

W. 

92  13  21 

3489 

93  34    5 

3484 

94  54  47 

3486 

96  15  27 

3489 

W. 

48  58  31 

3986 

50  22  59 

3977 

51  47  37 

3970 

53  12  24 

3909 

Pollux 

E. 

28    0  44 

3116 

26  32  54 

3193 

25    5  12 

3130 

23  37  39 

3138 

Jupiter 

E. 

33  23  25 

3030 

31  54    1 

3041 

30  24  39 

3043 

28  55  20 

3045 

Regulus 

E. 

63  55  10 

3060 

62  26  36 

3089 

60  58    4 

3089 

59  29  33 

3084 

26 

aPeyasi 
a  Anetis 

W. 

102  57  44 

3511 

104  17  56 

3516 

105  38    2 

3599 

106  58    2 

3597 

W. 

60  18  14 

3934 

61  43  43 

3999 

63    9  18 

3934 

64  34  59 

3919 

Aldebaran 

W. 

28  42    1 

3116 

30    9  51 

3111 

31  37  47 

3107 

33    5  48 

3104 

Regius 
Spica 

E. 

52    7  18 

3087 

50  38  53 

3088 

49  10  29 

3089 

47  42    6 

3090 

E. 

106    9  19 

3090 

104  41    8 

3098 

103  12  56 

3096 

101  44  42 

d096 

27 

a  Anetis 

W. 

71  44  39 

3199 

73  10  49 

3195 

74  37    4 

3199 

76    3  23 

3188 

Aldebaran 

W. 

40  26  53 

3067 

41  55  18 

3084 

43  23  47 

3089 

44  52  19 

3078 

Regulus 
Spica 

E. 

40  20  20 

3099 

38  52    1 

3099 

37  23  42 

3099 

35  55  23 

3093 

E. 

94  23  14 

3089 

92  54  51 

3088 

91  26  27 

3087 

89  58    1 

3064 

28 

a  Arietis 

W. 

8^  16    2 

3171 

84  42  46 

3167 

86    935 

3163 

87  36  29 

3159 

Aldebaran 

W. 

52  16    0 

3061 

53  44  57 

3058 

55  13  58 

3054 

56  43    4 

3050 

Regulus 
Spica 

E. 

28  34  11 

3109 

27    6    4 

3105 

25  38    0 

3109 

24  10    1 

3114 

£. 

82  35    9 

3073 

81    6  26 

3070 

79  37  40 

3067 

78    8  50 

3064 

Venus 

E. 

111  33    9 

3479 

110  12  14 

3469 

108  51  15 

3466 

107  30  13 

3463 

29 

a  Arietis 

W. 

94  52    3 

3140 

96  19  24 

3136 

97  46  50 

3139 

99  14  21 

3199 

Aldebaran 

W. 

64    9  52 

3098 

65  39  30 

3^ 

67    9  14 

3017 

68  39    6 

3011 

PoUux 

W. 

20  10  15 

3101 

21  38  24 

3084 

23    6  53 

3070 

24  35  39 

3058 

Spica 
Venus 

E. 

70  43  3/ 

3046 

69  14  21 

3043 

67  45    1 

3038 

66  15  35 

3033 

E. 

100  43  57 

3441 

99  22  27 

3436 

98    0  51 

3431 

96^    9 

3495 

30 

Aldebaran 

W. 

76  10  13 

9961 

77  40  50 

9973 

79  11  36 

9966 

80  42  31 

9959 

Pollux 

W. 

32    259 

3005 

3333    5 

9996 

35    323 

2986 

36  33  53 

99761 

Jupiter 

Spica 

Venus 

W. 

26  58  30 

9946 

28  29  50 

9937 

30    1  22 

9998 

31  33    5 

9930  1 

E. 

58  46  57 

3009 

57  16  55 

3003 

55  46  46 

9997 

54  16  30 

9991   i 

E. 

89  48  58 

3393 

88  26  33 

3385 

87    3  59 

3378 

85  41  17 

3370 

31 

Pollux 

W. 

44    929 

9997 

45  41  14 

9916 

47  13  12 

9905 

48  45  24 

9835 

Jupiter 

Spica 

Venus 

W. 

39  14  32 

2873 

40  47  26 

9863 

42  20  32 

2859 

43  53  5Q 

9849 

E. 

46  43  16 

9961 

45  12  14 

9954 

43  41    4 

2949 

42    9  47 

9943  1 

E. 

78  45  21 

3394 

77  21  37 

3314 

75  57  42 

3305 

74  33  36 

3995  i 

Suit 

E. 

123  57  29 

3989 

122  32  56 

3971 

121    8  11 

3961 

119  43  14 

3950 

28 


^18 


VENUS,  18T1, 


GREENWICH  MEAN  TIME. 

1 

JANUARY. 

FEBRUARY. 

S 
^ 

Ancenaion. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
DeclinaUon. 

Var.of 
Dec. 
tori 
Hour. 

MeiMian 
Pawage. 

S 
"S 

^BST* 

Var.of 
RA. 
fori 
Hoar. 

Var.of 
Apparent       Dec 
Declination,     fori 
Hoar. 

Meridian 
Paasage. 

1 

Noon, 

Noon. 

Noon. 

Noon, 

I 

Noon, 

Noon, 

Noon, 

Noon, 

1 

1 

h    ni      6 
19  12    0.90 

8 

13.631 

O        1        II 

-23  20  30.3 

+18.46 

h     m 
0  29.3 

1 

h    m      % 
21  52  45.81 

19.173 

O        1        1 

-14  28   a 

1         II 
4+63.05 

h     m    , 
1    7.8 

2 

19  17  27.72 

13.603 

23  12  45.6 

90.96 

0  30.8 

2 

21  57  37.35 

19.193 

14    2  43 

7    64.01 

1    8.7 

3 

19  22  53.83 

13.573 

23    4  18.0 

99.04 

0  32.3 

3 

22    2  27.69 

12.074 

13  36  56 

3    64.93 

1    9.6 

4 

19  28  19.18 

13.540 

22  55    7.9 

33.80 

0  33.8 

4 

22    7  16.87 

19.095 

13  10  47. 

1    65.83 

1  10.5  1 

5 

19  33  43.74 

13.506 

22  45  15.8 

95.54 

0  35.3 

5 

22  12    4.90 

11.978 

12  44  16. 

8    66.60 

1  11.3 

1 

6 

19  39    7.44 

13.469 

22  34  42.0 

97.96 

0  36.8 

6 

22  16  51.82 

11.939 

12  17  26, 

2    67.59 

1 
1  12.2 

7 

19  44  30.23 

13.430 

22  23  27.1 

98.97 

0  38.2 

7 

22  21  37.65 

11.887 

11  50  16. 

0    68.39 

1  13.0 

8 

19  49  52.08 

13.390 

22  11  31.5 

30.66 

0  39.6 

8 

22  26  22.41 

11.844 

11  22  47. 

0    69.00 

1  13.8 

9 

19  55  12.96 

13.348 

21  58  55.7 

39.33 

0  41.0 

9 

22  31    6.14 

11.001 

10  55    0. 

0    60.89 

1  14.6 

10 

20    0  32.82 

13.305 

21  45  40.2 

33.97 

0  42.4 

10 

22  35  48.88 

11.760 

10  26  55. 

8    70.fia 

1  15.4 

11 

20    5  51.61 

13.S61 

21  31  45.5 

35.59 

0  43.7 

11 

22  40  30.65 

11.T91 

9  58  35. 

1     71.19 

1  16.1 

12 

20  11    9.31 

13.915 

21  17  12.2 

37.18 

0  45.0 

12 

22  45  11.48 

11.683 

9  29  58. 

7    71.83 

1  16.9 

13 

20  16  25.91 

13.168 

21    2    1.0 

38.75 

0  46.4 

13 

22  49  51.42 

11.646 

9    1    7. 

4    79.44 

1  17.6 

14 

20  21  41.36 

13.1S0 

20  46  12.4 

40.30 

0  47.7 

14 

22  54  30.51 

itl.611 

8  32    1. 

9    73.01 

1  18.3 

15 

20  26  55.64 

13.070 

20  29  47.0 

41.81 

0  49.0 

15 

22  59    8.77 

11.577 

8    2  43. 

0    73.65 

1  19.0 

16 

20  32    8.73 

13.090 

20  12  45.5 

43.30 

0  50.3 

16 

23    3  46.24 

11.545 

7  33  11. 

5    74.06 

1  19.7 

17 

20  37  20.60 

19.969 

19  55    8.6 

44.76 

0  51.5 

17 

23    8  22.95 

11.514 

7    3  28. 

I     74.54 

1  20.3 

18 

20  42  31.24 

19.917 

19  36  56.9 

46.90 

0  52.8 

18 

23  12  58.93 

11.485 

6  33  33. 

7    744)9 

1  21.0 

19 

20  47  40.62 

19.865 

19  18  ll.l 

47.61 

0  54.0 

19 

23  17  34.23 

11.457 

6    3  29. 

0    75.40 

1  21.7 

20 

20  52  48.74 

19.819 

18  58  51.9 

48.99 

0  55.2 

20 

23  22    8.90 

11.431 

5  33  14. 

7    75.78 

1  22.3 

21 

20  57  55.59 

19.738 

18  39    0.0 

50.34 

0  56.3 

21 

23  26  42.96 

11.407 

5    2  51. 

7    76.13 

1  22.9 

22 

21    3    1.15 

19.705 

18  18  36.1 

51.65 

0  57.5 

22 

23  31  16.45  11.38^ 

4  32  20. 

6    76.45 

123.5 

23 

21    8    5.42 

19.651 

17  57  41.1 

59.93 

0  58.6 

23 

23  35  49.41 

11.363 

4    1  42. 

2    76.74 

124.1  ! 

24 

21  13    8.39 

19.597 

17  36  15.6 

54.18 

0  59.7 

24 

23  40  21.87 

11.343 

3  30  57. 

4    76.99 

1  24.7 

25 

21  18  lO.OC 

19.543 

17  14  20.5 

55.40 

1    0.8 

25 

23  44  53.88 

11.335 

3    0    6. 

9    77.91 

1  25.3] 

■ 

26 

21  23  10.43 

19.489 

16  51  56.4 

56.59 

1    1.8 

2(> 

23  49  25.49 

11.309 

2  29  11. 

4    77.40 

1 
1  25.9  1 

27 

21  28    9.51 

19.435 

16  29    4.2 

57.75 

1    2.9 

27 

23  53  56.72  11.93i 

1  58  11. 

8    77.56 

126.5 

28 

21  33    7.30 

19.381 

16    5  44.7 

58.87 

1    3.9 

23 

2:}  58  27.62  11.981 

127    8. 

7    77.69^ 

127.11 

29 

21  38    3.81 

19.398 

15  41  58.6 

59.96 

1    4.9 

29 

0    2  58.23!  11.970 

0  56    2. 

9    77.79 

1  27.6  . 

30 

21  42  59.05 

19J^6 

15  17  46.7 

61.09 

1    5.9 

30 

0    7  28.60 

11.961 

-  0  24  55. 

2    77.86 

128.2 

31 

21  47  53.05 

19.234 

14  53    9.7 

69.05 

1    6.9 

31 

0  11  58.77 

WSSA 
11.948 

+  0    6  13. 

7    77.00 

128.7 

32 

21  52  45.81 

19.173 

-14  28    8.4 

+63.0^ 

1    7,8 

32 

0  16  28.77 

+  0  37  23. 

2+77.00 

1  29.3 

Dmy  of  the  Month,  lit 

6th. 

Uth. 

l«ib. 

Slit 

aeth. 

Sltt 

Day 

of  the  Month,    0th. 

10th. 

Uth. 

20th. 

90th. 

09th.| 

5:4! 
5.6 1 

Semidiameler    5.0 
Uor.  Parallax     5.2 

5.2 

^:i 

5.2 

5.3 

^:i 

5.3 

5.3 

^'.2 
5.4 

Semidiameter       5J2 
Hor.  Parallax       54 

l2 
5.4 

^:3 

5.5 

5:3 
5.5 

J^4 
5.6 

TENUs,  isri. 
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GREENWICH  MEAN  TIME. 


I 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
19 
13 
14 
15 

10 
17 
18 
19 
20 

91 
29 
93 
24 
26 

96 
27 
98 
99 
30 

31 
39 


MARCH. 


Apparent 

Right 
Aioeiwion. 


NooH, 


Var.of 

a  A. 

for  I 
Hoar. 


No0it. 


Apparent 
Deelinatkm. 


Var.of 
Dec 
fori 
Hour. 


No9n, 


IJWI   -0  24  55.2 
1.954  +0    6  13.7 


11.SM8 

ii.ai4 

11.941 
11.941 
11.94d 
11.947 
11.968 

11.960 
11.988 
11.979 
11.991 
11.305 

11.391 
11.388 
11.367 
11.377 
11.; 

11.493 
11.447 
11.473 
\\J5M 
11.209 

11.559 
11.589 
11.591 
11.654 
11.689 


0    9  58.23  11.970  -0  66    2.9 
0    7  28.C0 
0  11  58.77 
0  16  98.77 
0  90  58.GG 

0  95  28.48 
0  29  68.'27 
0  34  98.08 
0  38  57.95 
0  43  97.93 

0  47  58.06 
0  59  98.38 

0  56  58.94 

1  1  99.78 
1    6    0.93 

1  10  39.44 
1  15  4.35 
I  19  36.69 
1  24  9.50 
1  28  42.8i 

1  33  16.68 
1  37  51.11 
1  49  96.15 
1  47  1.84 
1  51  38.19 

1  56  15.24 
9  0  53.01 
9    5  31.54 

2  10  10.85 
9  14  60.96 

9  19  31.91 
9  94  13.71 


11.791 

11 


0  37  93.2 

1  8  39.4 

1  39  40.6 
9  10  47.1 
9  41  51.2 
3  19  59.1 

3  43  49.9 

4  14  41.7 

4  45  98.8 

5  16    9.9 

5  46  44.3 

6  17  11.2 

6  47  99.9 

7  17  39.6 

7  47  39.7 

8  17  99.4 

8  47    7.9 

9  16  34.5 
9  45  48.5 

10  14  49.0 
10^3  35.3 

11  19    6.6 

11  40  99.3 

12  8  21.5 

12  36    3.5 

13  3  97.6 
13  30  33.0 


13  67  18.9 
760rl-14  93  44. 


Noon. 


MerklisQ 
PauM«ge. 


+77.79 
77.86 

77J 
77.90 

77.81 
77.73 
77.61 
77.46 
77.98 

77.08 
76.84 
76.58 
76.98 
75.95 

75.59 
75.91 
74.79 
74.34 
73.86 

73.35 
79.81 
79.93 
71.69 
70.98 

70.31 
69.61 
68.88 
68.19 
67.33 


7Ff65. 


66.50 
.64 


b  ra 
1  27.6 
1  28.2 
1  28.7 
1  29.3 
1  29.9 

1  30.4 
1  31.0 
1  31.5 
1  32.1 
1  32.7 

1  33.2 
1  33.8 
1  34.3 
134.9 
1  35.5 

1  36.1 
1  36.7 
1  37.3 
1  37.9 
1  38.5 

1  39.1 
1  39.7 
1  40.4 
1  41.0 
1  41.7 

1  42.4 
1  43.0 
1  43.7 
1  44.4 
1  45.2 


APRIL. 


Dbj  of  the  Month,     lal 


6th. 


nth. 


16th. 


aint. 


9»th. 


1  45.9     31 
1  46.7     32 


Apparent 

Rifht 
Ascension. 


Var.of 

n.  A. 

for  1 
Hoar. 


Noon. 


Ii  m  « 
2  24  13.71 
2  28  50.39 
2  33  39.97 
2  38  24.47 
2  43    9.90 

2  47  56.29 
2  52  43.64 

2  57  31.98 

3  2  21.32 
3    711.67 

3  19  3.03 
3  16  65.41 
3  21  48.81 
3  26  43.23 
3  31  38.G7 

3  36  35.12 
3  41  32.58 
3  46  31.03 
3  51  30.44 

3  56  30.81 

4  1  32.12 
4  6  34.33 
4  11  37.42 
4  16  41.36 
4  21  46.12 

4  26  51.66 
4  31  57.94 
^  37  4.92 
4  49  12.56 
4  47  20.81 

4  59  29.63 
4  57  38.97 


Noon. 


Apparent 
Declination. 


Var.of 
Dec 
fori 
Hoar. 


Noon. 


11.760 
11.797 
11.835 
11.873 
11.913 

11.953 
11.994 
19.035 
19.677 
19.119 

19.161 
19.904 
19.946 
19.980 
19.331 

19.373 
19.415 
19.456 
19.496 
19.535 

19.573 
19.611 
19.647 
19.681 
19.714 

19.746 
19.777 
13.805 
19.831 
19.856 


+14  23  44.7+65.64 
64.75 
63.83 
69.68 
61.91 


14  49  49.5 

15  15  32.0 

15  40  53.3 

16  5  50.8 


16  30  24.5 

16  54  33.7 

17  18  17.6 

17  41  35.5 

18  4  26.7 

18  26  50.5 

18  48  46.2 
\b  10  13.2 

19  31  10.7 

19  51  38.0 

90  11  34.5 

20  30  50.() 

20  49  52.6 

21  8  12.8 
21  25  59.6 

21  43  12.4 

21  59  60.5 

22  15  53.4 
22  31  20.5 

22  46  11.1 

23  0  94.8 
93  14  1.9 
93  96  59.7 
93  39  19.7 
93  51    0.9 


19.878   94    9    9.8 
19.899+24  la  25.1 


Noon. 


60.90 
50.86 
58.79 
57.60 
56.57 

55.41 
54.93 
53.01 
51.77 
50.50 

49.90 
47.88 
46.53 
45.15 
43.75 

49.39 
40.86 
39.38 
37.87 
36.34 

34.80 
33.93 
31.64 
30.03 
98.40 

96.76 
+95.10 


Meridian 
Puiwaffe. 


h  m 
1  46.7 
1  47.5 
1  48.2 
1  49.0 
1  49.9 

1  50.7 
1  51.5 
1  52.4 
1  53.3 
1  54.2 

1  55.1 
1  56.0 
1  57.0 
1  57.9 
1  58.9 

1  59.9 

2  0.9 
2  1.9 
2  3.0 
2  4.1 

2  5.2 

2  6.3 

2  7.4 

2  8.5 

2  9.7 

2  10.8 

2  12.0 

2  13.1 

2  14.2 

2  15.4 

2  16.7 
9  17.9 


Day  of  the  Month,     Itt. 


0th. 


nth. 


16th. 


9l8t. 


96th. 


Semidtameter       5.4 
Hor.  Parallax       5.6 


^:5 

5.7 


6[6 

5.8 


i:6 

5.8 


^7 
5.9 


5.8 
6.0 


Semidiameter      5.9 
Hor.  Parallax       6.1 


6.2 


6.3 


6.2 
6.5 


6.4 
6.6 


d:5 

6.7 


dso 


VENUS,  18T1, 


GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

AwentioD. 

Var.of 
R.  A. 
for  1 
Hour. 

Apparent 
DeeliooUoD. 

Var.of 
Dec 
fori 
Hour. 

Meridian 
Passage. 

1 

Ascension. 

Var.of 
R.  A. 
fori 
Honr. 

Apparent 
Declination 

Var.of 
Dec 
.     fori 
Honr. 

Meridian 
PasMg*. 

Noon. 

Noon, 

Noon, 

Noo 

76 

Noon. 

iVxm. 

Noon, 

Noon. 

1 

h    m     H 
4  52  29.63 

12.878 

0       f        It 

+24    2    2.8 

+26. 

h     III 
2  16.7 

1 

h    m     H 
7  31  28.75 

s        1         oil, 

12.334+24    3  43 

II 
1-25.95 

h     m 
2  53.4  1 

2 

4  57  38.97 

19.809 

24  12  25.1 

25.10 

2  17.9 

2 

7  36  24.08'  12.275 

2353    1 

7    27.49 

2  54.4 

3 

5    2  48.78 

13.918 

24  22    7.4 

23.42 

2  19.2 

3 

7  41  17.98|  12.215 

23  41  43 

7    29.01 

2  56.3 

4 

5    7  59.01 

13.934 

24  31    9.4 

21.74 

2  20.4 

4 

7  46  10.39;  12.153 

23  29  49 

5    30.50 

2  5(1.3 

6 

5  13    9.61 

12.948 

24  39  -30.7 

20.04 

2  21.6 

5 

7  51     1.29  12.069 

2:}  17  19 

8    31.97 

2  57.2 

6 

5  18  20.52 

13.900 

24  47  11.0 

18.33 

2  22.9 

6 

7  55  50.64  12.023 

23    4  15 

1     33.42 

2  58.1 

7 

5  23  31.67 

13.970 

24  54  10.2 

16.^1 

2  24.1 

7 

8    0  38.39  11.955 

22  50  36 

0    34.84 

2  59.0 

8 

5  28  43.02 

13.977 

25    0  28.0 

14.87 

2  25.4 

8 

8    5  24.50,11.887 

22  36  23. 

1    36.93 

2  59.8 

9 

5  33  54.52 

18.989 

25    6    4.1 

13.13 

2  26.6 

9 

8  10    8.96 

11.817 

22  21  37, 

1    37.60 

3    0.6 

10 

5  39    6.10 

19.984 

25  10  58.5 

ll.«39 

2  27.9 

10 

8  14  51.73 

11.746 

22    6  18. 

5    38.94 

3    1.4 

11 

5  44  17.71 

13.983 

25  15  11.0 

9.65 

2  29.1 

11 

8  19  32.79 

11.674 

21  50  28. 

0    40.98 

3    2.1 

12 

5  49  29J28 

19.979 

25  18  41.5 

7.90 

2  30.4 

12 

8  24  12.10 

11.601 

21  34    6. 

3    41.55 

3    2.8 

13 

5  54  40.74 

12.974 

25  21  30.0 

6.14 

2  31.6 

13 

8  28  49.63 

11.597 

21  17  14, 

0    42.80 

3    3.4 

14 

5  59  52.03 

19.966 

25  23  36.4 

4.39 

2  32.9 

14 

8  33  25.37 

11.451 

20  59  51. 

9    44.09 

3    4.1 

15 

6    5    3.08 

12.954 

25  25    0.6 

2.63 

2  34.1 

15 

b  37  59.29 

11.375 

20  42    0. 

5    45.21 

3    4.8 

16 

6  10  13.83 

19.940 

25  25  42.7 

+  0.88 

2  35.3 

16 

8  42  31.36 

11.99^ 

20  23  40. 

6    46.49 

3    5.4 

17 

6  15  21J21 

19.993 

25  25  42.7 

-0.87 

2  36.6 

17 

8  47    1.58 

U.990 

20    452. 

9    47.56 

3     6.9; 

16 

6  20  34.15 

19.904 

25  25    0.7 

2.69 

2  37.8 

18 

8  51  29.91 

11.141 

19  45  38. 

1    48,67 

3    6.4 

19 

6  25  43.58 

19.882 

25  23  36.9 

4.36 

2  39.0 

19 

8  55  56.34 

11.061 

19  25  56. 

9    49.75 

3    6.9 

30 

6  30  52.43 

13.856 

25  21  31.4 

6.10 

2  40.2 

20 

9    0  20.85 

10.981 

19    5  50. 

1    50.80 

3    7.4 

21 

6  36    0.63 

19.827 

25  18  44.3 

7.83 

2  41.4 

21 

9    4  43.43 

10.900 

18  45  18. 

4    51.83 

3    7.8 

22 

6  41    8.10 

12.795 

25  15  15.8 

9.55 

2  42.6 

22 

9    9    4.04 

10.818 

18  24  22. 

5    52.68 

3    8.2 

23 

6  46  14.79 

12.761 

25  11    6.2 

11.95 

2  43.8 

23 

9  13  22.68 

10.735 

18    3    3. 

2    53.78 

3    8.6 

24 

6  51  20.62 

12.724 

25    6  15.7 

19.95 

2  44.9 

24 

9  17  39.32 

10.653 

17  41  21. 

2    64.71 

3    8.9 

25 

6  56  25.53 

12.685 

25    0  44.7 

14.63 

2  46.1 

25 

9  21  53.96 

10.568 

17  19  17. 

3    55.61 

3    9.2 

26 

7    1  29.45 

12.642 

24  54  33.5 

16.30 

2  47.2 

26 

9  26    6.58 

10.483 

16  56  52. 

3    56.47 

3    9.6 

27 

7    6  32.32 

12.597 

24  47  42.4 

17.95 

2  48.3 

27 

9  30  17.17 

10.398 

16  34    7. 

0    57.30 

3    9.7 

28 

7  11  34.07 

12.549 

24  40  11.8 

19^ 

2  49.4 

28 

9  34  25.72 

10.313 

16  11    2. 

0    58.10 

3    9.9 

29 

7  16  34.65 

12.499 

24  32    2.1 

91:91 

2  50.4 

29 

9  38  32.22 

10.298 

15  47  38. 

2    58.87 

3  10.1 

30 

7  21  33.99 

12.446 

24  23  13.8 

22.81 

2  51.4 

30 

9  42  36.67 

10.142 

15  23  56. 

4    56.61 

3  10.2 

31 

7  26  32.04 

12.391 

24  13  47.3 

24.39 

2  52.4 

31 

9  46  39.06 

10.056 

14  59  57. 

2    60.39 

3  10.3 

32 

7  31  28.75 

12.334 

+24    3  43.1 

-25.95 

2  53.4 

32 

9  50  39.38+9.970 

+14  35  41. 

41-61.00 

3  10.3 

Day  of  the  Month,     lit 

•Ui. 

lltb.    1 

tth. 

UmL 

26th. 

Day  of  the  Month,    lit 

eth. 

nth. 

16th. 

21it 

teth. 

Ser 
Ho 

1 

nidiameter       d.7 
r.  Parallax       6.9 

d:8 

7.1 

7:0 
7.3 

7:2 
7.5 

7.7 

f.7 
8.0 

Semidiameter      8.0 
Hor.  Parallax       8.3 

as 

8.6 

i:6 
8.9 

9:0 
9.3 

9:4 
9.7 

9^.6 
10.1 

VENUS,  18ri. 


9dl 


OHS.«W,0„M..«X.M.. 

JULY. 

AUGUST. 

1 

Apparent 
Right 

Vnr.o! 
RA. 
fori 
Ilonr. 

Apparent 
Declination 

Var.of 
Dec. 
u     for  1 
Hour. 

Meridian 
PoMftge. 

1 

1 

Asceniilon. 

Var.of 
R.  A. 
for  1 
Hour. 

Apparent 
Declination 

Var.of 
Dee. 
.     for  1 
Uonr. 

Meridian 
Puwage. 

Koom, 

Uoon. 

Noon. 

Noon, 

Noon, 

Noon. 

Noon, 

Noon, 

I 

h    m     B 

9  46  39.00 

10.056 

+14^*59  57! 

2-60.33 

b    m 
3  10.3 

1 

h    m     R            i 
11  33  58.25+7.078 

+1*20  14 

1         II 
.4  Hi6.78 

h    m 
2  55.2 

2 

9  50  39.38 

9.970 

14  35  41. 

4    61.00 

3  10.3 

2 

11  36  46.65 

6.955 

0.53  35 

.5    66.46 

2  54.0 

3 

9  54  37.63 

9.884 

14  11    9. 

8    61.64 

3  10.3 

3 

11  39  32.04 

6.896 

0  27    4 

.8    66.10 

2  52.8 

4 

9  58  33.82 

9.798 

13  46  23. 

0    69.95 

3  10.3 

4 

11  42  14.36 

6.698 

+0    0  43 

3    65.60 

2  51.5 

5 

10    2  27.93 

9.711 

13  21  21. 

9    69.83 

3  10.3 

5 

11  44  53.52 

6.565 

-0  25  28 

0    65.95 

2  50.2 

6 

10    6  19.95 

9.(194 

12  56    7. 

2    63.36 

3  10J2 

6 

11  47  29.44 

6.498 

0  5128 

3    64.77 

2  48.9 

7 

10  10    9.89 

9.537 

12  30  39. 

6    63.91 

3  10.1 

7 

1150    2.02 

6.937 

1  17  16 

8    64.95 

2  47.5 

8 

10  13  57.74 

9.451 

12    4  59. 

8    64.40 

3  10.0 

8 

11  52  31.17 

6.149 

1  42  52 

5    63.70 

2  46.1 

9 

10  17  43.51 

9.364 

11  39    8. 

6    64.86 

3    9.8 

9 

11  54  56.78 

5.999 

2    8  14 

2    63.10 

2  44.7 

10 

10  21  27.19 

9.976 

11  13    6. 

6    65.99 

3    9.6 

10 

11  57'  18.74 

5.836 

2  33  21. 

0    69.46 

2  43.2 

11 

10  25    8.77 

9.189 

10  46  54. 

6    65.70 

3    9.4 

11 

11  59  36.94 

5.678 

2  58  11. 

9    61.77 

2  41.5 

12 

10  28  48.24 

9.101 

10  20  -33. 

3    66.07 

3    9.1 

12 

12    1  51.25 

5.513 

3  22  45. 

7    61.64 

2  39.7 

13 

10  32  25.60 

9.014 

9  54    3. 

4    66.41 

3    8.8 

13 

12    4    1.53 

5.349 

3  47    1. 

3    60.96 

2  37.8 

14 

10  36    0.83 

8.9S3 

9  27  25. 

7    66.79 

3    8.4 

14 

12    6    7.65 

5.166 

4  10  57. 

5    59.49 

2  35.9 

15 

10  39  33.91 

8.833 

9    0  40. 

8    67.01 

3    7.9 

15 

12    8    9.44 

4.983 

4  34  33. 

1    56.53 

2  34.0 

16 

10  43    4.82 

8.749 

8  33  49. 

4    67.96 

3    7.5 

16 

12  10    6.76 

4.793 

4  57  46. 

8    57.59 

2  32.2 

17 

10  46  33.54 

8.661 

8    6  52. 

4    67.48 

3    7.0 

17 

12  11  59.43 

4.596 

5  20  37. 

0    56.58 

2  30.2 

18 

10  50    0.05 

8.558 

7  39  50. 

5    67.67 

3    6.5 

18 

12  13  47.28 

4.391 

5  43    2. 

3    55.51 

2  28.0 

10 

10  53  24..32 

8.464 

7  12  44. 

5    67.89 

3    6.0 

19 

12  15  30.12 

4.177 

6    5    1. 

2    54.37 

2  25.8 

20 

10  56  46.33 

8.368 

6  45  35. 

2    67.94 

3    5.4 

20 

12  17    7.74 

3.956 

6  26  31. 

9    53.17 

2  23.4 

21 

11    0    6.04 

8.979 

6  18  23. 

3    68.04 

3    4.7 

21 

12  18  39.95 

3.796 

6  47  32. 

7    51.80 

2  20.9 

22 

11    3  23.40 

8.174 

5  51    9. 

6    68.10 

3    4.0 

22 

12  20    6.54 

3.488 

7    8    2. 

0    50JM 

2  18.4 

2:1 

11    6  38.^) 

8.074 

5  23  54. 

9    68.19 

3    3.4 

23 

12  21  27.32 

3.943 

7  27  58. 

0    49.11 

2  15.7 

24 

11    9  50.95 

7.979 

4  56  40. 

1     68.11 

3    2.7 

24 

12  22  42.08 

9.987 

7  47  18. 

7    47.60 

2  13.1 

25 

11  13    1,05 

7.869 

4  29  25. 

9    68.07 

3    2.0 

25 

12  23  50.62 

9,733 

8    6    2. 

0    46.00 

2  10.4 

26 

11  16    8.63 

7.763 

4    2  13. 

2    67.99 

3    1.1 

26 

12  24  52.72 

9,450 

8  24    5. 

8    44.31 

2    7.6 

27 

11  19  13.65 

7.655 

3  35    2. 

7    67.88 

3    0.2 

27 

12  25  48.16 

9.168 

8  41  28. 

0    49.59 

2    4.6  1 

28 

11  22  16.04 

7.545 

3    7  55. 

4    67.73 

2  59.3 

28 

12  26  36.r3 

1.878 

8  58    6. 

2    40.64 

2    1.4 

29 

11  25  15.76 

7.439 

2  40  52. 

0    67.55 

2  58.3 

29 

12  27  18.22 

1.579 

9  13  58. 

0    38.66 

1  58.2 

30 

11  28  12.74 

7.317 

2  13  53. 

5    67.33 

2  57.3 

30 

12  27  52.44 

1.979 

9  29    1. 

0    36Ji7 

1  55.0 

31 

1131    6.93 

7.190 

1  47    0. 

7    67.07 

2  56.3 

31 

12  28  19.20 

0.057 

9  43  12. 

8    34.38 

1  51.5 

32 

1133  58.25 

+7.078 

•H  1  20  14. 

41-66.78 

2  55.2 

32 

12  28  38.33 

+0.636 

-9  56  30. 

71-39.09 

1  47.8 

Day  of  the  Month.    1st 

6th. 

llth. 

leth. 

91>t. 

96th. 

Day  of  the  Month, 

Itt 

•th. 

llth. 

K 

Slit 

96tb. 

Seraidiameter     10.3 
Hur.  Parallax     10.6 

id:8 

11J2 

1L4 
11.7 

ido 
12.4 

is^:7 

13.2 

13.5 
14,0 

Semidiameter 
Hor.  Parallax 

1^:6 

15.1 

1^:7 

16.2 

ie{:8 

17.4 

18:2 

18.8 

20.3 

21:3 
22.0 

n^^ 


TENus,  isri. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER 

1 

1 

Apparent 

Right 
Aseeoition. 

Vor.of 
R.A. 
fori 
Hoar. 

Apparent 

YM-.of 
Dec 
fori 

Hour. 

Meridian 
Parage. 

t 

Apparent 

Right 
AMeension. 

Var.of 

a  A. 

fori 
Hoar. 

Apparent 
DecUnation 

Var.of 
Dec 
fori 
Hoar. 

1 
MeridlM  i 

i 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

M 

-4.650 
4.409 

Noon. 

Noon. 

h    m      R 
12  28  38.33 

+0.636 

-  9  56  30! 

n 

7-39.0» 

b    m 
1  47.8 

1 

h    ni      8 
U  46  54.11 

-7  1149. 

5+53JM 

23    2!3 

2 

12  28  49.67 

+0.306 

10    8  52. 

2    89.69 

1  43.9 

2 

11  45    5.35 

6  50  25. 

6    53.70  22  56.6  . 

3 

12  28  6.3.08 

-0.085 

10  20  14. 

7    87.17 

1  39.9 

3 

11  43  22.70 

4.141 

6  28  54. 

6    53.84  22  51.1  1 

4 

12  28  48.44 

0.363 

10  30  35. 

4    84.54 

1  35.9 

4 

11  41  46.70 

3.840 

6    7  23. 

9   53.67'  22  45.7  1 

5 

12  28  35.65 

0.704 

10  39  61. 

6    81.79 

1  31.7 

6 

11  40  18.08 

3.537 

5  46    0. 

9   53.20  22  40.4 

1 

6 

12  28  14.02 

1.048 

10  48    0. 

5    18.94 

1  27.4 

6 

11  38  57.11 

3.307 

5  24  52. 

4    58.45  22  35.3  I 

7 

12  27  45.32 

1.393 

10  64  69. 

6    15.98 

1  23.0 

7 

11  37  44.25 

8.808 

6    4    5. 

0    51.45*22  30.3 

8 

12  27    7.76 

1.737 

11    0  46. 

5    18.91 

1  18.4 

8 

11  36  39.82 

8.505 

4  43  44. 

7    50.80  22  25.4  , 

9 

12  26  21.96 

8.070 

11    5  18. 

3      9.73 

1  13.7 

9 

11  35  44.07 

8.139 

4  23  57. 

0    48.73'  22  20.7  ; 

10 

12  25  27.99 

8.417 

11    8  32. 

6      6.45 

1    8.9 

10 

11  34  57.20 

1.786 

4    4  47. 

0    47.07 

22  16.1  ' 

11 

12  24  25.07 

8.750 

11  10  97, 

0-  3.08 

1    4.0 

11 

11  34  19.33 

1.389 

3  46  18. 

9    45.84 

22  11.7, 

12 

12  23  16.07 

3.075 

11  10  69. 

7+0.37 

0  58.9 

12 

11  33  50.55 

1.010 

3  28  36. 

5    43.86  22    7.4  ' 

13 

12  21  58.51 

3.388 

11  10    6. 

7      8.89 

0  53.6 

13 

11  33  30.87 

0.630 

3  11  43. 

3    41.15  22    3.3 

14 

12  20  33.56 

3.689 

11    7  52. 

5      7.46 

0  48.3 

14 

11  33  20.29 

-O.SMi 

2  55  42. 

2    38.98  21  59.3  ; 

15 

12  19    1.56 

3.975 

11    4  10. 

2    11.07 

0  42.8 

15 

11  33  18.74 

+0.182 

2  40  35. 

6    36.61 

21  55.5  1 

1 

IG 

12  17  22.03 

4.S48 

10  69    1. 

2     14.69 

0  37.3 

16 

1133  26.12 

0.49^ 

2  20  25. 

4    34.83 

21  51.8 

17 

12  15  38.13 

4.488 

10  62  25. 

2    18.31 

0  31.6 

17 

11  33  42.31 

0.856 

2  13  13. 

2    31.78*  21  48.3  , 

18 

12  13  47.(>0 

4.711 

10  44  22. 

6    81.90 

0  25.9 

18 

11  34    7.1fl 

1.814 

2    1    0. 

2    89.89]  21  44.9  j 

19 

12  11  62.22 

4.907 

10  34  64. 

4    85.44 

0  20.0 

19 

11  34  40.54 

1.565 

1  49  47. 

1    36.78  21  41.7* 

20 

12    9  62.37 

6.075 

10  24    2. 

2    88.88 

0  14.1 

20 

1135  22.22 

1.907 

1  39  34. 

6    84.85  21  38.6 

21 

12    7  4^86 

5.818 

10  11  48. 

5*   38.83 

0    8.1 

21 

11  36  12.02 

8840 

130  22. 

9   81.71  21  36.6 

22 

12    5  42.44 

5.317 

9  58  16. 

4    35.43 

C   0  8.1 
J  S3  56.6 

22 
23 

11  37    9.73 
11  38  15.15 

8.565 
8.S83 

1  22  12. 
1  15    2. 

3    19.17  21  32.7  , 
6    16.64  21  30.0  1 

23 

12    3  33.93 

6.387 

9  43  29. 

81   88.44 

23  49.9 

24 

11  39  28.05 

3.191 

1    8  53. 

6    14.18  21  27.3  1 

24 

12    1  24.16 

6.481 

9  27  33. 

2,    41.85 

23  43.9 

25 

11  40  48.21 

3.488 

1    3  44. 

8    11.68  21  24.8  . 

25 

11  50  14.01 

5.418 

9  10  31. 

9    43.82 

23  37.8 

26 

11  42  15.40 

3.776 

0  69  35. 

4     9.16  21  22.5 

26 

11  57    4.36 

6.379 

8  62  31. 

7    46.14 

23  31.7 

27 

11  43  49.39 

4.055 

0  56  24. 

7     6.73'  21  20.2 

27 

11  54  66.10 

5.303 

8  33  39. 

1     48.18 

23  25.7 

28 

11  45  29.95 

4.384 

0  54  11 

9     4.34'  21  18.0 

28 

11  52  60.11 

6.190 

8  14    1. 

1    40.98 

23  19.7 

29 

11  47  16.85 

4.583 

0  52  55. 

9+  8.00'  21  16.0  , 

29 

11  50  47.24 

5.048 

763  46. 

0    61.35 

23  13.8 

30 

11  49    9.86 

4.833 

0  52  -35. 

7;-  0.30  21  14.0 

30 

11  48  48.32 

4.861 

7  32  58. 

6    set.46 

23    8.0 

31 

11  51    8.76 

5.074 

0  53  10. 

2     8.56  21  12.1 

31 

11  46  64.11 

-4.656 

-  7  11  49. 

5+«3.94 

23    2.3 

32 

11  53  13.33 

+5.306 

-0  54  38. 

r-  4.76  21  10.3  1 

DftyoftlMMontb, 

1«1 

ith. 

lltk 

ItttL 

Hit 

8«th. 

Dnj  of  the  Month, 

Itt 

6th. 

11th. 

Ifth. 

tint 

8itbJ 

1 

8«niidiameter 
Hor.  Parallax 

2d'.5 
24.3 

2:^:4 

26i2 

27"iJ 
28i3 

2^:9 

29.9 

3d:o 

31.1 

30':6 
31.6 

Semi  diameter 
Hor.Parallaz 

3d:3 

31.3 

2^:3 
30.3 

27'!9 

28.8 

2^0 
26.9 

2^iJ   25^4 
25.0   23.1 

VENUS,  isri, 


dS3 


GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBBB. 

1 

1 

AaceniioD. 

Var.of 
R.A. 

fori 
Hoar. 

Apparenl 

Var.of 
Dec 
fori 

Hoor. 

tferidlan 
Puisage. 

1 

1 

Aaceniiioii. 

Var.of 

a  A. 

fori 
Uoar. 

Apparent 
D^dkatUm 

Var.of 
Dec. 
fori 
Hour 

Moridiaii 
Pamage. 

Ifoovu 

NOOH. 

Noon. 

Noom. 

Notm. 

No<m. 

Noon. 

Nom 

09 

1 

b    m      H 
11  53  13.33 

+5.306 

S  54  38'.1 

it 
-4.76 

h    m 
21  10.3 

1 

h    ni      « 
13  25  18.49 

+6.337 

-  6  41  25! 

6^45. 

h    m 
20  45.4 

2 

11  55  23.3^ 

ftj>98 

0  56  58.3 

6.91 

21    8.6 

2 

13  29    3.55 

9.416 

6  59  32. 

8    45.58 

20  45.3 

3 

11  57  38.61 

5.748 

1    0    9.5 

9.01 

21    7.0 

3 

13  32  50.54 

9.498 

7  17  53. 

0    46.09 

20  45.2 

4 

11  59  58.90 

5.947 

1    4  10.3 

11.05 

21    5.6 

4 

13  36  39.43 

9.570 

7  36  25. 

0    46.56 

20  45.2 

5 

12    2  24.03 

6.144 

1    8  59.3 

X8J03 

21    AJd 

6 

13  40  30.18 

9.653 

7  55    7. 

7    46.99 

20  45.1 

6 

12    4  53.78 

6,339 

1  14  .35.1 

14.95 

21    2.7 

6 

IS  44  22.76 

9.796 

8  14    0. 

0    47^^^ 

20  45.1 

7 

12    7  27.97 

6.514 

1  20  56.2 

16.81 

21    1.3 

7 

13  48  17.1^ 

9.609 

8  33    0. 

8    47.70 

20  45.0 

8 

12  10    6.41 

6.687 

128    1.3 

16.61 

21    OU) 

8 

13  52  13J34 

9.87» 

8  5«    9. 

0    47.98 

20  45.0 

9 

12  12  4a92 

6.a'i4 

1  35  48.9 

96.35 

20  58.9 

9 

13  56  nm 

9^ 

9  1123. 

4    46.99 

20  45.0 

10 

12  15  35.35 

7J>14 

1  44  17.6 

«i.03 

20  57.8 

10 

14    0  10w65 

16^17 

9  30  43. 

0    48w41 

20  45.1 

11 

12  18  25.52 

7.167 

1  53  26.0 

20  56.8 

11 

14    4  11.90 

16.067 

950    6. 

8    48.56 

20  45.3 

19 

12  21  19.28 

7.313 

2    3  12.6 

95JI1 

20  55.8 

12 

14    8  14.81 

10U56 

10    9  33. 

7    48.67 

20  45.4 

13 

12  24  16.50 

7.453 

2  13  36.1 

96.79 

20  54.8 

13 

14  12  19.38 

lOjm 

10  29    2. 

7    48.74 

20  45.6 

14 

12  27  17,03 

7.5W 

2  24  35.0 

98.17 

20  53.9 

14 

14  16  25.59 

10.999 

10  48  32. 

7    46.76 

20  45.8 

15 

12  30  20.76 

7.7« 

2  36  ao 

99.57 

20  53.1 

15 

14  20  33.40 

10.356 

11    8    2. 

7    48.74 

20  46.0 

16 

12  33  27.56 

7.64^ 

2  48  13.8 

30.91 

20  52.3 

16 

14  24  42.81 

19.495 

11  27  31. 

7    48.67 

20  46.2 

17 

12  36  37.32 

7.867 

3    0  51.1 

33.19 

20  51.6 

17 

14  28  53.82 

10.491 

11  46  5a 

7    48.5* 

20  46.4 

Itt 

12  39  49.94 

8.064 

3  13  58.6 

33.43 

20  50.9 

18 

14  33    6.42 

10.558 

12    6  22. 

7    48.43 

20  46.7 

19 

12  43    5,3a 

8.197 

3  27  35.1 

34.61 

20  50.2 

19 

14  37  20.00 

10.694 

12  25  42. 

8    48.94 

20  47.0 

20 

12  46  23.39 

8.307 

3  41  39.5 

35.74 

20  49.6 

20 

14  41  36.36 

16.689 

12  44  58. 

0    48.99 

20  47.4 

21 

12  49  44.04 

8.413 

3  56  10.4 

36.89 

20  49.1 

21 

14  45  53.69 

16.755 

13    4    7. 

4    47.76 

20  47.8 

22 

12  53    7.19 

8.516 

4  11    6.6 

37.66 

20  48.6 

22 

14  50  12.59 

10.890 

13  23  10. 

0    47.46 

20  4a2  1 

23 

12  56  32.79 

8.617 

4  26  27.1 

38.84 

20  48.1 

23 

14  54  33.05 

16.885 

13  42    5. 

0    47.19 

20  48.6 

24 

13    0    0.78 

8.715 

4  42  10.6 

39.78 

20  47.6 

24 

14  58  55.08 

iQjtsa 

14    0  51. 

4    46.74 

20  49.1 

25 

13    3  31.09 

8.810 

4  58  16.0 

40.67 

20  47.2 

25 

15    3  18.07 

11.615 

14  19  28. 

2    46.39 

20  49.5 

2a 

13    7    3w65 

8.00) 

5  14  42.2 

41.51 

20  46.9 

26 

15    7  43.82 

11.680 

14  37  54. 

6    45.87 

20  50.0 

27 

13  10  38.4] 

8.993 

5  31  28.1 

49.30 

20  46.6 

27 

15  12  10.52 

11.145 

14  56    9. 

7    45.38 

20  50.5 

28 

13  14  15.32 

9.068 

5  48  32.5 

43.05 

20  46.3 

28 

15  16  38.77 

11.909 

15  14  12. 

5    44.85 

2D  51.0 

29 

13  17  54.33 

9.169 

6    5  54.3 

43.75 

20  45.9 

29 

15  21    a57 

11.974 

15  32    2. 

1     44.98 

20  51.6 

30 

13  21  35.40 

9.954 

6  23  32.4 

44.41 

20  45.6 

30 

15  25  .39.91 

11.338 

15  49  37. 

6    43.67 

20  52.3 

31 

13  25  18.49 

9.337 

6  41  25.6 

45,09 

20  45.4 

31 

15  30  12.78 

11.409 

16    6  58. 

21   43U» 

20  52.9 

32 

13  29    3v5o 

+9.418 

-6  59  32^ 

-45.58 

20  45.3 

32 

15  34  47.17 

ii.46ai 

|-ie24    2. 

9-49.35 

20  53.0 

Dayoftli9lf<mth, 

IK. 

eth. 

11th.   ] 

I6tli. 

9tiC 

26Uk 

Day  of  the  Month.     lA. 

6tb. 

Uth. 

16th. 

9M. 

96th. 
10.7 

Semidiameter 
Hur.  Parallax 

2d!3 
21.1 

18.6 
19.3 

17:5 
18.1 

Kk3 
16.9 

1^:2 
15.8 

1^.3 

14.8 

Semidiameter     1^.4 
Hor.  Parallax      13.9 

1^7 
13.J 

isTo 

124 

ii':4 
11.8 

io!9 

11.3 

Sd4 


MARS,   18ri. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

Apparent 

Right 
Avoension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
DecUnaUon. 

Var.of 
Dec. 
for  1 

Hour. 

Meridian 
Pawage. 

1 

Ascenilon. 

Var.of 
R.A. 
fori 
Hour. 

^CZ>. 

Var.of 
Dec 
fori 

Hour. 

Meridian 
PaMage. 

1 

Noon, 

Noon. 

Noon. 

Noon, 

t 

Noon, 

Noon. 

Noon, 

Aboil. 

1 

h    m      g 
12    6  25.58 

B 

+3.961 

+2    7  33.2 

n 
-18.08 

h     m 
17  21.7 

1 

h    m     ■ 
12  33  47.44 

■ 
+0.897 

O        1        II 

-0    7  56.4 

-9.35 

b     m 
15  46.4 

2 

12    7  43.20 

3JW7 

2    0  23.8 

17.70 

17  19.1 

2 

12  34    7.76 

0.795 

0    8  45.1 

1.71 

16  42,8 

3 

12    8  59.51 

3.158 

153  23.5 

17.39 

17  16.4 

3 

12  34  25.61 

0.091 

0    9  18.5 

1.06 

15  39.1 

4 

12  10  14.49 

3.096 

1  46  32.5 

16.93 

17  13.7 

4 

12  34  40.95 

0.586 

0    9  36.3 

-0.41 

15  35,4 

5 

12  11  28.09 

3.036 

1  39  51.0 

16.53 

17  11,0 

5 

12  34  53.75 

0.479 

0    9  38.3 

+  0.95 

15  31.7 

6 

12  12  40.30 

8.979 

1  33  19.1 

16.19 

17    8.2 

6 

12  35    3.95 

0.370 

0    9  24.4 

0.91 

16  27.9 

7 

12  13  51.09 

8.919 

1  26  57.1 

15.71 

17    5.4 

7 

12  35  11.51 

0.959 

0    8  54.5 

1.58 

15  24.1 

8 

12  15    0.42 

3.8S6 

120  45.2 

15.98 

17    2.6 

8 

12  35  16.40 

0.147 

0    8    8.3 

9.96 

15  20.2 

9 

12  16    8.25 

8.795 

1  14  43.5 

14.85 

16  59.8 

9 

12  35  18.57 

+0.033 

0    7    5.7 

9.95 

16  16.3 

10 

12  17  14.56 

9.731 

1    8  52.3 

14.41 

16  57.0 

10 

12  35  17.99 

-0.089 

0    5  46.6 

3.64 

16  12.3 

11 

12  18  19.31 

9.665 

1    3  11.9 

13.96 

16  54.1 

11 

12  35  14.62 

0.199 

0    4  10.9 

4,34 

15    8.3 

12 

12  19  22.46 

9UW7 

0  57  42.4 

13.50 

16  51.2 

12 

12  35    8.41 

0.318 

0    2  18.5 

5.04 

15    4,2 

13 

12  20  23.97 

9.598 

0  52  24.1 

13.03 

16  48.2 

13 

12  34  59.35 

0.438 

-0    0    9.2 

5.74 

15    0,1 

14 

12  21  23.80 

9.457 

0  47  17.2 

19.54 

16  45.3 

14 

12  34  47.40 

9.558 

+0    2  17.0 

6.44 

14  66,9 

15 

12  22  21.00 

9.385 

0  42  22.0 

19.05 

16  42.3 

15 

12  34  32.65 

0.680 

0    5    0.0 

7.15 

14  51,7 

16 

12  23  18.25 
12  24  12.80 

9.311 

0  37  38.7 

11.55 

16  39.3 

16 

12  34  14.77 

0.809 

0    7  69.9 

7.85 

14  47.5 

17 

9.935 

0  33    7.5 

11.04 

16  36.2 

17 

12  33  54.04 

0.995 

0  11  16.7 

8.55 

14  43.2 

18 

12  25    6.50 

9.157 

0  28  48.7 

10.59 

16  33.1 

18 

12  33  30.37 

1.046 

0  14  50.2 

9.94 

14  38.8 

19 

12  25  56.32 

9.078 

0  24  42.5 

9.99 

16  30.0 

19 

12  33    3.74 

1.171 

0  18  40.3 

9.93 

14  34.4 

20 

12  26  45.21 

1.997 

0  20  49.1 

9.45 

16  26.9 

20 

12  32  34.16 

1.994 

0  22  47.0 

10.63 

14  30,0 

21 

12  27  32.14 

1.914 

0  17    8.8 

8.91 

16  23.7 

21 

12  32    1.64 

1.416 

0  27  10.0 

11.30 

14  25.5 

22 

12  28  17.06 

1.899 

0  13  41.7 

8.35 

16  20.5 

22 

12  31  26.18 

i,5a» 

0  31  49.0 

11.96 

14  20,9 

23 

12  28  59.93 

1.743 

0  10  28.1 

7.78 

16  17.3 

23 

12  30  47.81 

1.659 

0  36  43.9 

19.61 

14  16.3 

24 

12  29  40.72 

1.655 

0    7  28.2 

7.91 

16  14.0 

24 

12  30    6.55 

1.779 

0  41  54.2 

13,95 

14  11,7 

25 

12  30  19.39 

1.566 

0    4  42.2 

6.63 

16  10.7 

25 

12  29  22.44 

1.897 

0  47  19.6 

13.87 

14    7,0 

26 

12  30  55.90 

1.475 

•fO    2  10.3 

6.04 

16    7.3 

26 

12  28  35.51 

9.014 

0  52  59.7 

14.47 

14    2,2 

27 

12  31  30.21 

1.383 

-0    0    7.4 

5.44 

16    3.9 

27 

12  27  45.80 

9.199 

0  68  54.1 

15.05 

13  67.4 

28 

12  32    2.28 

1.989 

0    2  10.8 

4.83 

16    0.5 

28 

12  26  53.36 

9.941 

1    5    2.4 

15.69 

13  62,6 

29 

12  32  32.08 

1.194 

0    3  59.5 

4J« 

16  67.0 

29 

12  25  58.24 

9.X1 

1  11  23.9 

16.17 

13  47.8 

30 

12  32  59.56 

1.097 

0    5  33.4 

3.60 

15  53.5 

30 

12  25    0.50 

9.459 

1  17  58.2 

16.69 

13  42.9 

31 

12  33  24.70 

0.998 

0    6  52.4 

9.98 

15  50.0 

31 

12  24    0.21 

9.564 

124  44.8 

17.19 

13  37.9 

32 

12  33  47.44 

+0.897 

-0    7  56.4-9,35 

15  46.4 

32 

12  22  57.43. 

-9.667 

+1  31  43.0' 

+17.66 

13  32.9 

Day  of  the  Month. 

Ut 

9th. 

nth. 

95th, 

Day  of  the  Month, 

Id. 

10th. 

18th. 

teth. 

Semidiameter 
Horizontal  Par 

allax 

/.3 
7.3 

4:6 

7.8 

8.3 

5.3 

9.0 

Seroidiameter 
HorizonUl  Parallax 

9.7 

tf.l 
10.4 

6i> 
11.2 

7.0 
11.9 

MARS,  18ri, 


Sd» 


GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

AMenBion. 

Var.of 
R.  A. 
fori 
Hoar. 

Apparent 
I>ecllnaUon. 

Var.of 

fori 
Hour. 

Meridian 
Paauge. 

5 

1 

1 

AKenslon. 

Var.of 
K.  A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 
Hour. 

Meridian 
PaMagP. 

h     m 
11    4.7 

Nook. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     8 
12  25  58.24 

-«.351 

Oil! 

+1  11  23.9 

+16.17 

h     m 
13  47.8 

1 

h    m     « 
11  44  43.50 

It 
-3.332 

+5°  8  19.'l 

+15.71 

2 

12  25    0.50 

3.459 

1  17  58.2 

46.69 

13  42.9 

2 

11  43  24.35 

3.263 

5  14  28.8 

15.09 

10  59.4 

Z 

12  24    0.21 

2.564 

1  24  44.8 

17.19 

13  37.9 

3 

11  42    6.91 

3.189 

5  20  23.5 

14.45 

10  54.2 

4 

12  22  57.43 

2.667 

1  31  43.0 

17.66 

13  32.9 

4 

11  40  51.30 

3.110 

5  26    2.5 

13.79 

10  49.1 

5 

12  21  52.23 

2.766 

1  38  52.2 

18.10 

13  27.9 

5 

11  39  37.04 

3.027 

5  31  25.4 

13.11 

10  43.9 

6 

12  20  44.T0 

2.861 

1  46  11.7 

18.52 

13  22.8 

6 

11  38  26.03 

2.940 

5  36  31.7 

12.41 

10  38.8 

7 

12  19  34.93 

2.953 

1  53  40.8 

18.91 

13  17.7 

7 

1 1  37  16.58 

2.848 

5  41  21.0 

11.70 

10  33.8 

8 

12  18  23.00 

3.040 

2    1  18.8 

19.26 

13  12.5 

8 

U  36    9.37 

2.752 

5  45  53.1 

10.97 

10  28.8 

9 

12  17    9.02 

3.123 

2    9    5.0 

19.58 

13    7.4 

9 

11  35    4.49 

2.653 

5  50    7.5 

10.23 

10  23.8 

10 

12  15  53.09 

3.202 

2  16  58.4 

19.87 

13    2.2 

10 

11  34    2.03 

2.551 

5  54    4.0 

9.47 

10  18.8 

11 

12  14  35.34 

3.276 

2  24  58.3 

20.12 

12  56.9 

11 

11  33    2.07 

2.445 

5  57  42.3 

8.71 

10  13.9 

12 

12  13  15.87 

3.345 

2  33    3.7 

20.33 

12  51.7 

12 

11  32    4.68 

2.337 

6    1    2.2 

7.94 

10    9.0 

13 

12  11  54.82 

3.408 

2  41  13.7 

20.50 

12  46.4 

13 

11  31    9.92 

2.226 

6    4    3.6 

7.17 

10    4.2 

14 

12  10  32.33 

3.465 

2  49  27.5 

20.63 

12  41.1 

14 

11  30  17.86 

2.113 

6    6  46.4 

6.39 

9  59.4 

15 

12    9    8.53 

3.516 

2  57  43.9 

20.72 

12  35.7 

15 

11  29  28.54 

1.997 

6    9  10.3 

5.60 

9  54.7 

'  16 

12    7  43.58 

3.561 

3    6    2.0 

20.77 

12  30.4 

16 

11  28  42.02 

1.879 

6  11  15.3 

4.82 

9  50.0 

1  ^'' 

12    6  17.63 

3.600 

3  14  20.7 

20.78 

12  25.0 

17 

11  27  58.35 

1.760 

6  13    1.4 

4.03 

9  45.4 

18 

12    4  50.84 

3.631 

3  22  39.1 

20.74 

12  19.7 

18 

11  27  17.55 

1.639 

6  14  28.6 

3.24 

9  40.8 

19 

12    3  23.39 

3.656 

3  30  55.9 

20.65 

12  14.3 

19 

11  26  39.67 

1.517 

6  15  36.8 

2.45 

9  36.3 

20 

12    1  55.43 

3.673 

3  39  10.1 

20.52 

12    8.9 

20 

11  26    4.72 

1.395 

6  16  26.1 

1.66 

9  31.8 

21 

12    0  27.15 

3.68:) 

3  47  20.6 

20.34 

12    3.5 

21 

11  25  32.72 

1.272 

6  16  56.6 

0.88 

9  27.3 

22 

11  58  58.72 

3.685 

•  3  55  26.3 

20.12 

11  58.1 

22 

11  25    3.68 

1.149 

6  17    8.3 

+  0.10 

9  22.9 

23 

1157  30.31 

3.681 

4    3  26.1 

19.86 

11  52.7 

23 

11  24  37.61 

1.025 

6  17    1.3 

-  6.68 

9  18.6 

24 

1156    2.10 

3.669 

4  11  19.0 

19.55 

11  47.3 

24 

11  24  14.51 

0.901 

6  16  35.8 

1.44 

9  14.3 

25 

1154  34J27 

3.650 

4  19    4.0 

19.20 

11  41.9 

25 

11  23  54.36 

0.778 

6  15  52.0 

2.20 

9  10.0 

26 

1153    6.97 

3.624 

4  26  40.0 

18.80 

11  36.6 

26 

11  23  37.15 

0.656 

6  14  50.2 

2.95 

9    5.8 

27 

11  51  40.38 

3.501 

4  34    6.2 

18.37 

11  31.2 

27 

11  23  22.87 

0.534 

6  13  30.5 

3.69 

9    1.7 

28 

11  50  14.66 

3.551 

4  41  21.6 

17.90 

1125.8 

28 

11  23  11.49 

t).414 

6  11  53.1 

4.42 

8  57.6 

29 

11  48  49.97 

3.505 

4  48  25.4 

17.40 

11  20.5 

29 

11  23    2.99 

0.295 

6    9  58.5 

5.14 

8  53.5 

30 

11  47  26.45 

3.453 

4  55  16.7 

16.87 

11  15.2 

30 

11  22  57.34 

0.177 

6    7  46.7 

5.84 

8  49.5 

31 

1146    4.25 

3.395 

5    154.8 

16.30 

11    9.9 

31 

11  22  54.51 

-0.060 

6    5  18.2 

6.53 

8  45.6 

32 

11  44  43.50 

-^.333 

+5    8  19.1 

+15.71 

11    4.7 

32 

11  22  54.4:> 

+0.055 

1+6    2  33.1-7iS 

8  41.7 

Daj  of  the  Month, 

9tb. 

14th. 

22d. 

SOih. 

Day  of  the  Month, 

Tth. 

15th. 

23d. 

SlBt 

SemidiameUr 
Horizontal  Par 

allax 

i'A 
12.6 

13.0 

7.1 
13.1 

7.7 
13.1 

Semidiameter 
Horizontal  Par 

alias 

/5 
12.7 

7^2 
12.2 

6^ 
11.6 

4a 

10.9 

-^ 


sso 


MARS,  18ri. 


GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

1 

^BSS"* 

Var.of 
R.  A. 
fori 
Honr. 

Apparent 

Var.of 
Dec. 
fori 
Hoar. 

Meridian 
Passage. 

1 

Ascension. 

Var.of 
R.  A 
fori 
Hoar. 

Apparent 
DecUnaUon. 

Var.of 
Dea 
fori 

Hoar. 

Merldimk 
PaMi««. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     8 
11  22  54.51 

■ 
-0U)60 

+6°  5  18.2 

-«.53 

h    m 
8  45.6 

1 

h    m     fl 
11  41  21.91 

s 

+3.781 

O       /        ti 

+•2  52  57.3 

-33.94 

h     m 
7    2.4 

2 

11  22  54.45 

+0.05& 

6    2  33.1 

7.99 

8  41.7 

2 

11  42  29.46 

9.847 

2  43  42.1 

93.3^ 

6  59.6 

3 

11  22  57.14 

0.109 

5  59  31.8 

7.89 

8  37.8 

3 

11  43  38.57 

9.9L2 

2  34  18.0 

93.00 

6  56.8 

4 

1123    2.54 

0.981 

5  56  14.6 

8.55 

8  34.0 

4 

11  44  49.22 

9.975 

2  24  45.1 

94.05 

6  54.1 

5 

11  23  10.61 

0.391 

5  52  41.7 

9.19 

8  30.2 

6 

1146    1.37 

3.037 

2  15    3.6 

94.40 

6  51.4 

6 

11  23  21.32 

0.500 

5  48  53.3 

9.83 

8  26.4 

6 

11  47  15.00 

3.098 

2    5  13.6 

94.75 

6  48.7 

7 

11  23  34.02 

0.008 

5  44  49.8 

10.40 

8  22.7 

7 

1148  30.08 

3.158 

1  55  15.4 

95.09 

6  46.0 

8 

11  23  50.48 

0.714 

5  40  31.5 

11.07 

8  19.1 

8 

11  49  46.58 

3.917 

1  45    9.1 

95.43 

6  43.3 

9 

11  24    8.86 

0.818 

5  35  58.6 

11.07 

8  15.5 

9 

11  51    4.48 

3.975 

1  '34  54.9 

25.70 

6  40.7 

10 

11  24  29.72 

0.091 

5  31  11.3 

19.90 

8  11.9 

10 

11  52  23.76 

3.339 

124  32.9 

90.06 

63&1 

11 

11  24  53.04 

1.0S9 

5  26    9.9 

19.85 

8    8.4 

11 

11  53  44.39 

3.388 

1  14    3.2 

90.39 

6  35.5 

12 

11  25  18.76 

1.199 

5  20  54.6 

13.49 

8    4.9 

12 

11  55    6.36 

3.443 

1    3  26.0 

90.70 

6  32.9 

13 

11  25  46.86 

1.990 

5  15  25.7 

13.99 

8    1.4 

13 

11  56  29.64 

3.497 

0  52  41.5 

97.01 

6  30.4 

14 

11  26  17.30 

1.317 

5    9  43.3 

14.54 

7  58.0 

14 

11  57  54.22 

3.551 

0  41  49.7 

97.31 

6  27.9 

15 

11  26  50.05 

1.419 

5    3  47.8 

15.09 

7  54.6 

15 

11  59  20.07 

3.003 

0  30  50.9 

97.00 

6  25.4  1 

1 

16 

11  27  25.07 

1.500 

4  57  39.3 

15.09 

7  51.3 

16 

12    0  47.18 

3.055 

0  19  45.1 

97.89 

6  22.9 

17 

1128    2.32 

1.598 

4  51  18.0 

10.15 

7  48.0 

17 

12    2  15.52 

3.700 

+0    8  32.4 

98.17 

6  20.4 

18 

11  28  41.76 

1.088 

4  44  44.1 

10.07 

7  44.7 

18 

12    3  45.07 

3.750 

-0    2  46.9 

98.44 

6  18.0 

19 

11  29  23.35 

1,777 

4  37  58.0 

17.18 

7  41.5 

19 

12    5  15.82 

3.805 

0  14  12.8 

98.71 

6  15.0 

20 

11  30    7.06 

1.804 

4  30  59.7 

17.08 

7  38.3 

20 

12    6  47.74 

3.^(4 

0  25  45.0 

38.97 

6  13.2 

21 

11  30  52.85 

1.050 

4  23  49.5 

18.17 

7  35.1 

21 

12    8  20.81 

3.901 

0  37  23.5 

99.33 

6  10.8 

22 

11  31  40.68 

9.034 

4  16  27.6 

18.05 

7  32.0 

22 

12    9  55.01 

3.948 

0  49    8.1 

99.48 

6    8.4 

23 

11  32  30.50 

9.117 

4    8  54.3 

19.19 

7  28.9 

23 

12  11  30.32 

3.994 

1    0  58.6 

99.79 

6    6.1 

24 

11  33  22.27 

9.197 

4    1    9.7 

19.58 

7  25.9 

24 

12  13    6.72 

4.039 

1  12  54.8 

99.90 

6    3.7 

25 

U  34  15.95 

9.970 

3  53  14.2 

90.04 

7  22.8 

25 

12  14  44.20 

4.063 

1  24  56.6 

30.19 

6    1.4 

26 

11  35  11.51 

9.353 

3  45    7.9 

90.49 

7  19.8 

26 

12  16  22.73 

4.197 

1  37    3.8 

30.41 

5  59.1  , 

27 

11  36    8.90 

9.499 

3  36  51.1 

90.99 

7  16.8 

27 

12  18    2.29 

4.170 

1  49  16.2 

30.69 

5  56.9  1 

28 

1137    8.08 

9.503 

3  28  24.0 

91.34 

7  13.9 

28 

12  19  42.86 

AJt\% 

2    133.8 

30.83 

5  54.6  1 

29 

1138    9.00 

9.575 

3  19  46.9 

91.75 

7  11.0 

29 

12  21  24.44 

4.953 

2  13  56.2 

31.03| 

5  52.4 

30 

11  39  11.64 

9.045 

3  10  59.9 

99.10 

7    8.1 

30 

12  23    7.00 

4.994 

2  26  23.4 

31.33 

5  50.1 

31 

11  40  15.96 

9.714 

3    2    3.3 

99.50 

7    6.3 

31 

12  24  50.53 

4.334 

2  38  55.2 

31.49 

5  47.9 

32    11  41  21.91 

44.781 

+2  52  57.3 

-39.94 

7    2.4 

32 

12  26  35.02 

+4.373 

-2  51  31.5 

-31.00 

5  45.7 

Daj  of  the  Month. 

Ifk 

•th. 

nth. 

nth. 

Day  of  the  Month, 

94. 

10th. 

18th. 

teth. 

Semidiameter 
Horizontal  Pan 

illax 

lOi) 

d:o 

10.3 

^.7 
9.6 

9.1 

Semidiameter 
Horizontal  Pan 

d:o 

iliaz      8.5 

8.1 

4.5 
7.7 

7.3  ! 

! 

MARS,  18ri. 


dd7 


GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

1 

at 

1 

Aieeoitoii. 

Var.of 
RA. 
fori 
noar. 

Apparent 
DeclinaUon. 

Var.of 
Dec 
fori 
Hour. 

Meridian 
Pauage. 

1 

1 

AMension. 

Var.of 
B.  A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.of 
Dee. 
fori 
Hour. 

Meridian 
Pasiage. 

Nwm. 

N9on. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

1 

h    m     ■ 
12  24  50.53 

+4.334 

o     /      // 

-2  38  55.2 

It 
-31.49 

h    m 
5  47.9 

1 

h    m     g 
13  25  37.61 

a 

+5.439 

-  9  33  13.'4 

-34.47 

h    m 
4  46.7 

9 

12  26  35.02 

4.373 

2  51  31.5 

31.60 

5  45.7 

2 

13  27  48.36 

5.464 

9  47    0.7 

34.47 

4  44.9 

3 

12  28  20.45 

4.419 

3    4  12.0 

31.78 

5  43.5 

3 

13  29  59.89 

5.496 

10    0  47.9 

34.46 

4  43.2 

4 

12  30    6.81 

4.451 

3  16  66.7 

31.05 

5  41.4 

4 

13  32  12.20 

5.589 

10  14  34.8 

34.45 

4  41.4 

5 

12  31  54.09 

4.489 

3  29  45.4 

39.11 

5  39.2 

5 

13  34  25.28 

5.561 

10  28  21.4 

34.43 

4  39.7 

6 

12  33  42.28 

4.587 

3  42  38.0 

38.97 

5  37.1 

6 

13  36  39.14 

5.594 

10  42    7.4 

34.41 

4  38.0 

7 

12  35  31.38 

4.565 

3  55  34.4 

39.49 

5  35.0 

7 

13  38  53.78 

5.697 

10  55  52.8 

34.38 

4  36.3 

8 

12  37  21.38 

4.008 

4    8  34.3 

39.57 

5  32.9 

8 

13  41    9.21 

5.660 

11    9  37.5 

34.34 

4  34.6 

9 

12  39  12.28 

4.639 

4  21  37.8 

39.79 

5  30.8 

9 

13  43  25.43 

5.699 

11  23  21.2 

34.30 

4  33.0 

10 

12  41    4.07 

4.676 

4  34  44.7 

39.86 

5  28.7 

10 

13  45  42.44 

5.795 

11  37    3.8 

34.95 

4  31.3 

11 

12  42  56.74 

4.713 

4  47  54.9 

39.99 

5  26.7 

11 

13  48    0.24 

5.758 

11  50  45.2 

34.90 

4  29.7 

12 

12  44  50.29 

4.750 

5    1    8.3 

33.19 

5  24.6 

12 

13  50  18.a3 

5.791 

12    4  25.3 

34.14 

4  28.0 

13 

12  46  44.72 

4.786 

5  14  24.8 

33.95 

5  22.6 

13 

13  52  38.22 

5.885 

12  18    3.9 

34.07 

4  26.4 

14 

12  48  40.01 

4.889 

5  27  44.2 

33.37 

5  20.6 

14 

13  54  58.41 

5.858 

12  31  40.8 

34.00 

4  24.8 

15 

12  50  36.18 

4.856 

5  41    6.4 

33.48 

5  18.6 

15 

13  57  19.39 

5.891 

12  45  15.9 

33.99 

4  23.2 

16 

12  52  33.23 

4.884 

5  54  31.3 

33.59 

5  16.6 

16 

13  59  41.17 

5.994 

12  58  49.0 

33.83 

4  21.6 

17 

12  54  31.12 

4.930 

6    7  68.7 

33.69 

5  14.6 

17 

14    2    3.75 

5.957 

13  12  20.0 

33.74 

4  20.1 

18 

12  56  29.84 

4.965 

6  21  28.6 

33.79 

5  12.7 

18 

14    4  27.13 

5.991 

13  25  48.6 

33.64 

4  18.5 

19 

12  58  29.39 

5.000 

6  35    0.7 

33.88 

5  10.7 

19 

14    6  51.30 

6.094 

13  39  14.7 

33.53 

4  17.0 

20 

13    0  29.79 

5.034 

6  48  35.0 

33.97 

5    8.8 

20 

14    9  16.26 

6.057 

13  52  38.2 

33.41 

4  15.5 

21 

13    2  31.03 

5.009 

7    2  11.2 

34.05 

5    6.9 

21 

14  11  42.01 

6.090 

14    6  58.7 

33.99 

4  14.0 

22 

13    4  33.09 

5.103 

7  15  49.3 

34.19 

5    5.0 

22 

14  14    8.55 

6.199 

14  19  16.2 

33.16 

4  12.5 

23 

13    6  35.97 

5.137 

7  29  29.0 

34.18 

5    3.1 

23 

14  16  35.89 

6.155 

14  32  30.5 

33.09 

4  11.0 

24 

13    8  39.65 

5.170 

7  43  10.1 

34.94 

5    1.2 

24 

14  19    4.01 

6.188 

14  45  41.3 

39.67 

4    9.5 

25 

13  10  44.14 

5.904 

7  56  52.6 

34.99 

4  59.3 

25 

14  21  32.92 

6.991 

14  58  48.5 

39.79 

4    8.1 

26 

13  12  49.43 

5.837 

8  10  36.3 

34.34 

4  57.5 

26 

14  24    2.62 

6.954 

15  11  51.9 

39.56 

4    6.6 

27 

13  14  55.51 

5.370 

8  24  20.9 

34.38 

4  55.6 

27 

14  26  33.10 

6.987 

15  24  51.2 

39.39 

4    5.2 

28 

13  17    2.37 

5.309 

8  38    6.4 

34.41 

4  53.8 

28 

14  29    4.37 

6.390 

15  37  46.4 

39.91 

4    3.8 

29 

13  19  10.01 

5.335 

8  51  52.5 

34.43 

4  52.0 

29 

14  31  36.43 

6.359 

15  50  37.2 

39.09 

4    2.4 

30 

13  21  18.43 

6.367 

9    5  39.2 

34.45 

4  50.2 

30 

14  34    9.27 

6.385 

16    3  23.4 

31.83 

4    1.0 

31 

13  23  27.63 

5.400 

9  19  26.2 

34.46 

4  48.4 

31 

14  36  42.90 

6.418 

16  16    4.9 

31.63 

3  59.6 

|32 

13  25  37.61 

+6.439 

-9  33  13.4 

-34.47 

4  46.7 

32 

14  39  17.32 

+6.451 

-16  28  41.4 

-31.49 

3  58.2 

D«7  of  Uie  Month 

4th. 

19th. 

90th. 

98th. 

Day  of  the  Month, 

ftth. 

»th. 

91it 

29th. 

Semidiameter 
HorizonUi  Par 

allax 

6.9 

3i) 
6.7 

3'8 
6.4 

6.2 

Semidiameter 
Horizontal  Par 

Allax 

d'.5 
5.9 

3.3 
5.6 

3.2 
5.4 

S98 


MARS,  18TI. 


GBEENWICH  MEAN  TIME. 

SBPTEMBER. 

OCTOBER 

■s 

1 

Asceniilon. 

Var.of 
RA. 
fori 
Honr. 

Apparent 

Var.of 
Dec 
fori 
Honr. 

Meridian 
PusBoge. 

4 
1 

t 

Ai»cenBkm. 

Var.of 
RA. 
fori 
Honr. 

Apparent 
Deelination. 

Var.of 
Dee. 
fori 

Hoar. 

Meridian 
Pa«i«e. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon, 

Noon, 

Noon, 

Noon. 

1 

h    m      B 
14  39  17.32 

B 

-M.451 

Q        t        II 

-16  28  41.4 

II 
-31.48 

b    m 
3  58.2 

1 

h    m      8 
16    2  42.62 

8 

+7.438 

O        1        01 

-21  53  45.8 

-91.53 

h    m     t 
3  23.5  1 

2 

14  41  52.54 

6.484 

16  41  12.9 

31.90 

3  56.9 

2 

16    5  41.50 

7.469 

22    2  17.1 

81.08 

3  22.5 

3 

14  44  28.55 

6.5X7 

16  53  39.1 

J0.98 

3  55.5 

3 

16    8  41.12 

7.500 

22  10  37.4 

90.61 

3  21.6 

4 

14  47    5.36 

6.561 

17    5  59.9 

80.75 

3  54.2 

4 

16  11  41.47 

7.530 

22  18  46.5 

80.14 

3  20.6 

5 

14  49  42.98 

6.584 

17  18  15.1 

30.51 

3  52.9 

5 

16  14  42.55 

7.560 

22  26  44.3 

19.66 

3  19.7 

6 

14  52  21.40 

6.618 

17  30  24.5 

30.37 

3  51.6 

6 

16  17  44.35 

7.590 

22  34  30.5 

19.18 

3  1&8 

7 

14  55    0.63 

6.651 

17  42  27.9 

30.08 

3  50.3 

7 

16  20  46.87 

7.690 

22  42    4,9 

18.69 

3  17.9 

8 

14  57  40.67 

6.685 

17  54  25.3 

99.76 

3  49.0 

8 

16  23  50.09 

7.649 

22  49  27.4 

18.19 

3  17.0 

9 

15    0  21.52 

6.719 

18    6  16.3 

89.49 

3  47.8 

9 

16  26  54.02 

7.678 

22  56  37.9 

17.68 

3  16.1 

10 

15    3    3.19 

6.753 

18  18    0.8 

99.98 

3  46.5 

10 

16  29  58.64 

7.707 

23    3  36.0 

17.17 

3  15.3 

n 

15    5  45.G7 

6.787 

18  29  38.6 

88.93 

3  45.3 

11 

16  33    3.95 

7.735 

23  10  21.7 

16.64 

3  14.4 

IQ 

15    8  28.07 

6.881 

18  41    9.5 

88.64 

3  44.1 

12 

16  36    9.94 

7.763 

23  10  54.8 

16.11 

3  13.6 

13 

15  11  13.06 

6.855 

18  52  33.4 

88.34 

3  42.9 

13 

16  39  16.59 

7.791 

23  23  15.2 

15.57 

3  12.7 

14 

15  13  58.01 

6.889 

19    3  50.1 

88.04 

3  41.7 

14 

16  42  23.90 

7.818 

23  29  22.5 

15.03 

3  11.9 

15 

15  16  43.75 

6.983 

19  14  59.3 

87.78 

3  40.5 

15 

16  45  31.86 

7.845 

23  35  16.G 

14.48 

3  11.1 

16 

15  19  30.30 

6.956 

19  26    0.8 

87.40 

3  39.4 

16 

16  48  40.44 

7.871 

23  40  57.5 

13.98 

3  10.3 

17 

15  22  17.65 

6.990 

19  36  54.5 

97.07 

3  38.2 

17 

16  51  49.64 

7.896 

23  46  24.9 

13.35 

3    9.5 

18 

15  25    5.81 

7.083 

19  47  40.2 

86.78 

3  37.1 

18 

16  54  59.44 

7.991 

2a  51  38.6 

18.78 

3    8.8 

19 

15  27  54.76 

7.056 

19  58  17.5 

86.38 

3  35.9 

19 

16  58    9.83 

7.945 

23  56  38.4 

18.90 

3    8.0 

20 

15  30  44.51 

7.069 

20    8  46.4 

86.08 

3  34.8 

20 

17    120.79 

7.968 

24    124.3 

ll.ffi 

3    7.2 

21 

15  33  35.04 

7.182 

20  19    6.6 

85.65 

3  33.7 

21 

17    4  32.31 

7.991 

24    5  56.1 

11.06 

3    6.5 

22 

15  36  26.36 

7.154 

20  29  17.9 

85.98 

3  32.7 

22 

17    7  44.37 

8.013 

24  10  13.5 

10.43     3    5.7 

23 

15  39  18.45 

7.187 

20  39  20.1 

94.90 

3  31.G 

23 

17  10  56.95 

6.035 

24  14  16.5 

9.8^    3    5.0 
9J)l     3    4.3 

24 

15  42  11.32 

7.819 

20  49  13.0 

84.51 

3  30.5 

24 

17  14  10.05 

8.056 

24  18    5.0 

25 

15  45    4.95 

7.961 

20  58  56.4 

84.11 

3  29.5 

25 

17  17  23.65 

8.076 

24  21  38.8 

8.60 

3    3.6 

26 

15  47  59.35 

7.888 

21    8  30.0 

83.70 

3  28.4 

26 

17  20  37.73 

8.096 

24  24  57.7 

7.98 

3    2.9 

27 

15  50  54.50 

7.314 

21  17  53.8 

83.98 

3  27.4 

27 

17  23  52.27 

8.115 

24  28    1.6 

7.35 

3    2.2 

28 

15  53  50.41 

7.345 

2127    7.4 

99.85 

3  26.4 

28 

17  27    7.26 

8.134 

24  30  50.5 

6.79 

3    1.5 

29 

15  56  47.07 

7.376 

21  36  10.7 

99.49 

3  25.4 

29 

17  30  22.70 

8.158 

24  33  24.2 

6.09. 

3    0.8 

30 

15  59  44.47 

7.497 

21  45    3.0 

91.98 

3  24.4 

30 

17  33  38.56 

8.169 

24  35  42.6 

5.45 

3    0.1 

31 

16    2  42.6-2 

7.438 

21  53  45.8 

81.53 

3  23.5 

31 

17  36  54.83 

8.186 

24  37  45.6 

4.80 

2  59.4 

32 

16    5  41.50 

+7.469 

-22    2  17.1 

-81.08 

3  22.5 

32 

17  40  11.49 

+8.909 

-24  39  33.0-4.15'    2  58.8  I 

D«y  of  the  Month, 

etb. 

Hth. 

89d. 

tOth. 

D9^  of  the  Month, 

8th. 

16th. 

24th. 

1 
tSd.  , 

Semidiameter 
Horizontal  Pan 

illax      5.3 

^'.0 
5.1 

^'.0 
5.0 

2i) 
4.9 

Semidiameter 
Horizontal  Pari 

illaz      4.8 

4.7 

2.7 
4.6 

€7 
4.6 

JUARS,  1871. 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

1 

i)£C£BfB£ft. 

1 
!  .d 

1    § 

^?5sr 

Var.of 
ILA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dec 
fori 
Hour. 

Meridian 
PaMMge. 

1 

1 

Aaeenidon. 

Var.of 

a  A. 

fori 
Hour. 

Apparent 
DecUaation. 

Var.of 
Dec. 
fori 
Hour 

Meridian 
Parage. 

Noom, 

IfooM. 

Noon, 

^mm. 

Noon. 

Noon. 

No0n, 

Noon, 

1 

h    m      0 
17  40  11.49 

• 
+6.909 

-24  39  33.0 

-  4.15 

h    m 
2  68.8 

1 

h    ni      M 
19  20  10.83 

+8.347 

-23  28  u'io 

+16.19 

h    m 
2  40.5 

1     ^ 

17  43  28.54 

8.918 

24  41    4.9 

3.50 

2  58.1 

2 

19  23  31.08 

8.341 

23  21  39.9 

16.78 

2  39.9 

3 

17  46  45.96 

8.933 

24  42  21.1 

9.85     2  57.5  1 

3 

19  26  51.16 

8.334 

23  14  49.3 

17.44 

2  39.3 

4 

17  50    3.72 

8.947 

24  43  21Ji; 

9.l» 

2  50.8 

4 

19  30  11.08 

8.396 

23    7  42.9 

16.10 

2  38.7 

5 

17  53  21.82 

8.961 

24  44    6.0 

1.59 

2  56.2 

5 

19  33  30.82 

8.318 

23    0  20.8 

18.76 

2  38.1 

6 

17  56  40.25 

8.274 

24  44  34.6 

0.80 

2  55.6 

6 

19  36  50.36 

8.310 

22  52  43.0 

19.40 

2  37.5 

7 

17  50  58.98 

8.987 

24  44  47.2 

-0.19 

2  54.9 

7 

19  40    9.69 

8.301 

22  44  49.7 

90.04 

2  36.8 

8 

18    3  18.00 

8.998 

24  44  43.8 

+  0.48 

•  2  54.3 

8 

19  43  28.79 

8.901 

22  36  41.0 

90.68 

2  36.2 

9 

18    6  37.29 

8.309 

24  44  24.2 

1.15 

2  53.7 

9 

19  46  47.66 

8.981 

22  28  17.0 

91.39 

2  35.6 

10 

18    9  56.83 

8.319 

24  43  48.4 

1.83 

2  53.1 

10 

19  50    6.28 

8.970 

22  19  37.7 

91.95 

2  34.9 

11 

18  13  16.61 

8.399 

24  42  56.3 

9.51 

2  52.4 

11 

19  53  24.63 

8.950 

22  10  43.4 

21.58 

2  34.3 

12 

18  16  36.61 

8.337 

24  41  48.0 

3.19 

2  51.8 

12 

19  56  42.70 

8.947 

22    1  34.1 

93.90 

2  33.7 

13 

18  19  56.80 

8.345 

24  40  23.3 

3.87 

2  51.2 

13 

20    0    0.48 

8.935 

21  52  10.0 

93.81 

2  33.0 

14 

18  23  17.10 

6.3sa 

24  38  42.2 

4.55 

2  50.6 

14 

20    3  17.96 

8.902 

21  42  31.1 

94.49 

2  32.4 

15 

18  26  37.68 

8.398 

24  36  44.8 

6.94 

2  50.0 

15 

20    6  35.12 

8.906 

21  32  37.7 

95.03 

2  31.7 

16 

18  29  58.33 

8,363 

24  34  30.9 

5.99 

2  49.4 

16 

20    9  51.94 

8.194 

21  22  29.9 

95.63 

2  31.1 

17 

18  33  19.09 

8.367 

24  32    0.5 

6.61 

2  48.8 

17 

20  13    8.43 

8,179 

21  12    7.8 

96.99 

2  30.4 

18 

18  36  39.95 

8.370 

24  29  13.7 

7.30 

2  48.2 

18 

20  16  24.55 

8.164 

21    1  31.5 

96.80 

2  29.7 

19 

18  40    0.87 

8.373 

24  26  10.4 

7.98 

2  47.6 

19 

20  19  40.31 

8.149 

20  50  41.3 

97.38 

2  29.0 

20 

18  43  21.85 

8.375 

24  22  50.7 

8;67 

2  47.1 

20 

20  22  55.69 

8.133 

20  39  37.3 

97.95 

2  28.3 

21 

18  46  42.86 

8.376 

24  10  14.5 

9.35 

2  46.5 

21 

20  26  10.69 

8.117 

20  28  19.6 

98.59 

2  27.6 

;22 

18  50    3.88 

6.376 

24  15  21.9 

19.04 

2  45.9 

22 

20  29  25.29 

8.100 

20  16  48.5 

99.08 

2  26.9 

23 

18  53  24.80 

8.375 

24  11  12.9 

10.79 

2  45.3 

23 

20  32  39.49 

8.083 

20    5    4.1 

99.63 

2  26.2 

24 

18  56  45.89 

8.374 

24    6  47.5 

11.40 

2  44.7 

24 

20  35  53.28 

8.066 

19  53    6.5 

30.17 

2  25.5 

25 

1 

19    0    6.84 

8.379 

24    2    5.7 

19.06 

$$44.1 

25 

20  39    6.66 

8.049 

19  40  56.0 

30,70 

2  24.8 

1 
|26 

19    3  27.74 

8.369 

23  57    7.7 

19.76 

2  43.5 

26 

20  42  19.62 

8.091 

19  28  32.7 

31J33 

2  24.1 

!27 

19    6  48.56 

8.366 

23  51  53.4 

13.43 

2  42.9 

27 

20  45  32.15 

8.013 

19  15  56.9 

31.75 

2  23.3 

28 

19  10    9.30 

8.369 

23  46  22.9    14.U 

2  42.3 

28 

20  48  44.26 

7.996 

19    3    8.6 

39.96 

2  22.6 

20 

19  13  29.93 

8.357 

23  40  36.2 

14.78 

2  41.7 

29 

20  51  55.93 

7JW8 

18  50    8.1 

39.7T 

2  21.9 

30 

19  16  50.44 

8.359 

23  34  33.4 

15.45 

2  41.1 

30 

20  55    7.18 

7.960 

18  36  55.5 

33JW 

2  21.1 

31 

19  20  10.83 

8.347 

23  28  14.6 

16.19 

2  40.5 

31 

20  5817.99 

7.941 

18  23  31.0 

33.76 

2  20.3 

32 

19  23  31.08 

+8,341 

Us^  21  39i 

+16.7Q 

2  39.9 

32 

21    128^7 

I+7.993I 

ks    9  54.9 

+94JH 

2  19.6 

D^  of  the  Month 

l»t. 

IHh. 

nth. 

Sftlh, 

Day  of  the  Month, 

9d. 

nth.  ] 

19th. 

97th. 

Mth. 

Horizontal  Par 

allaz 

^7 
4.6 

2i 
4.5 

4.4 

2^6 
4.3 

Semidiameter 
Horizontal  Par 

ailax 

5^:5 
4.3 

2-5 
4.2 

2':4 

4J2 

^£4 
4.1 

2:4 
4.0 

dSO 


JUPITER,  1871. 


GREENWICH  MEAN  TIME. 

I 
1 

JANUARY. 

1 
FEBRUARY. 

S 
^ 

Aitoension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
DeeUnaUon. 

Var.of 
Deo. 
fori 
Hour. 

Meridian 
Panage. 

1 

Apparent 

Right 
Anceuaion. 

Var.of 
R.  A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 

Dec 

fori 

Honr.    Meridlu 
PuaaM. 

1 

Noon, 

Noon, 

Noon, 

Noon, 

t 

Noon, 

Noon, 

Noon, 

Noon. 

1 

h    m      1 
5  11  58.57 

1 
-1.988 

0        $        II 

+22  33    6.6 

II 
-1.09 

h     m 
10  27.3 

1 

h    ra      ■ 
5    136.14 

-0.393'+22°25'46.'2 

'    1.         h     »     1 
40.03     8  15.2  1 

2 

5  11  28.39 

1.947 

22  32  42.4 

1.01 

10  22.8 

2 

5    128.83 

0.987 

22  25  47.6 

0.08 

8  11.1 

3 

5  10  58.72 

1.935 

22  32  18.5 

0.99 

10  18.4 

3 

5    1  22.39 

0.950 

22  25  50.2 

0.13 

8    7.1 

4 

0  10  29.59 
5  10    1.01 

1.909 

22  31  55.0 

0.97 

10  14.0 

4 

5    1  16.81 

0J214 

22  25  53.9 

0.18 

8    3.1 

5 

1.179 

22  31  31.9 

0.05 

10    9.6 

5 

5    1  12.10 

0.178 

22  25  58.8 

OJ93 

7  50.1 

6 

5    9  33.01 

1.155 

22  31    9.2 

0.93 

10    5.2 

6 

5    1    8.26 

0.149 

22  26    4.9 

0.98 

7  55.1 

7 

5    9    5.60 

1.130 

22  30  47.0 

0.91 

10    0.8 

7 

5    1    5.29 

0.106 

22  26  12.1 

0.33 

7  51.1 

8 

5    8  38.80 

1.104 

22  30  25.4 

0.80 

9  56.4 

8 

5    1    3.19 

0.060 

22  26  20.5 

0.38 

7  47.1 

9 

5    8  12.6'^ 

i.on 

22  30    4.3 

0.37 

9  52.0 

9 

5    1    1.96 

-0.093 

22  26  30.1 

0.4^ 

7  43.2 

10 

5    7  47.09 

1.060 

22  29  43.8 

0.85 

9  47.7 

10 

5    1    1.61 

40.004 

22  26  40.9 

0.48 

7  39.3 

11 

5    7  22.23 

1.099 

22  29  23.9 

0.89 

9  43.4 

11 

5    1    2.13 

0.040 

22  26  52.9 

0.53 

7  35.4 

12 

6    6  58.04 

0.904 

22  29    4.6 

0.79 

9  39.1 

12 

5    1    3.53 

0.078 

22  27    6.0 

0.58 

7  31.5  , 

13 

6    6  34.54 

0.985 

22  28  46.0 

0.76 

9  34.8 

13 

5    1    5.79 

0.119 

22  27  20.3 

0.63 

7  27.6] 

14 

5    6  11.7d 

0.995 

22  28  28.2 

0.73 

9  30.5 

14 

5    1    8.92 

0.148 

22  27  35.8 

0.67 

7  23.7 

15 

5    6  49.C7 

0.905 

22  28  11.2 

0.70 

9  26.2 

15 

5    1  12.91 

0.184 

22  27  52.4 

0.79 

7  19.8 

16 

5    5  28.33 

0.874 

22  27  54.9 

0.67 

9  21.9 

16 

5    1  17.77 

0.990 

22  28  10.2 

0.77 

7  16.0 

17 

5    5    7.74 

0.849 

22  27  39.4 

0.63 

9  17.6 

17 

5    1  23.49 

0.956 

22  28  29.2 

0.89 

7  12.2 

18 

5    4  47.92 

0.810 

22  27  24.7 

0.59 

9  13.3 

18 

5    1  30.06 

0.999 

22  28  49.4 

0.87 

7    8.4 

19 

5    4  28.87 

0.777 

22  27  11.0 

0.55 

9    9.1 

19 

5    1  37.48 

0.397 

22  29  10.7 

0.99 

7    4.6 

20 

5    4  10.61 

0.744 

22  26  58.3 

0.51 

9    4.9 

20 

5    1  45.76 

0.363 

22  29  33.0 

0.97 

7    0.8 

21 

5    3  53.15 

0.711 

22  26  46.5 

0.47 

9    0.7 

21 

5    154.88 

0.398 

22  29  56.4 

1.01 

6  57.0  1 

22 

5    3  36.50 

0.677 

22  26  35.6 

0.43 

8  56.5 

22 

5    2    4.85 

0.433 

22  30  21.0 

1.05 

6  53.2 

23 

5    3  20.66 

0.643 

22  26  25.8 

0.39 

8  52.3 

23 

5    2  15.65   0.4671 

22  30  46.6 

1.09 

6  49.4 

24 

5    3    5.65 

0.008 

22  26  17.0 

0.35 

8  48.1 

24 

5    2  27.28 

0.509 

22  31  13.3 

1.13 

C45.7 

25 

5    2  51.48 

0J»73 

22  26    9.3 

0.30 

8  43.9 

25 

5    2  39.74 

0.536 

22  31  41.0 

1.17 

6  42.9 

26 

5    2  38.16 

0.538 

22  26    2.6 

0.96 

8  39.8 

26 

5    2  53.02 

0.570 

22  32    9.7 

1.91 

6aj.3 

27 

5    2  25.68 

0J»3 

22  25  57.1 

0.99 

8  35.7 

27 

5    3    7.12 

0.604 

22  32  39.3 

l/» 

6^.6  1 

28 

5    2  14.05 

0.467 

22  25  52.7 

0.17 

831.6 

28 

5    3  22.02 

0.638 

22  33    9.9 

1.30 

6  10.9 

29 

5    2    3.28 

0.431 

22  25  49.4 

0.19 

8  27.5 

29 

5    3  37.72 

0.671 

22  33  41.5 

1.34 

6  27.2 

30 

5    1  53.37 

0.395 

22  25  47.2 

0.07 

8  23.4 

30 

5    3  54J20 

0.704 

22  34  14.0 

1.38 

#23.5 

31 

5    144.3t> 

0.350 

22  25  46.1 

-0.09 

8  19.3 

31 

5    4  11.47 

0.736 

22  34  47.4 

Ml 

6  19.9 

32 

5    136.141 

-0.393+22  25  46.2| 

+O.O3I 

8  15.2 

32 

5    4  29.521 

40.76a- 

f22  35  21.61 

+I.4J 

6  16.3 

Day  of  the  Month, 

kt. 

nth. 

flit 

tltt. 

Daj  of  the  Month, 

lit 

11th. 

tut. 

tltt 

Semidiameter 
Horizontal  Pari 

2si'^ 
lUax      2.1 

22:1 
2.1 

21:6 

2.0 

2l'.0 
2.0 

Semidiameter 
Horizontal  Parallax 

9d:9 

2.0 

2d!3 
1.9 

19J6 
1.8 

ii'.o 

1.8 

JUPITER,  1871. 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

§ 

*BSK°* 

Var.of 
R.A. 

for  1 
Hoar. 

Apparent 
llec.lAatlon. 

Var.of 
Dec 
fori 
Hour. 

Meridian 
PuMage. 

Asceoalon. 

Var.of 
R.  A. 

fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dec 
fori 
Hour. 

Meridian 
Pasmgit. 

iVom. 

Ifoon. 

Ifi^n, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

1 

h    m     ■ 
5    3  37.72 

+0.671 

O         1          91 

+22  33  4U6 

4-1.34 

h     m 
6  27.2 

1 

b    m     ■ 
5  1740.49 

■ 
+1.544 

O       $        II 

+22  55    5.7 

II 
4-1.99 

h     m 
4  39.4 

2 

5    3  54.20 

0.704 

22  34  14.0 

1.38 

6  23.5 

2 

5  18  17.83 

1.567 

22  55  51.6 

1.91 

4  36.1 

3 

5    4  11.47 

0.736 

22  34  47.4 

1.41 

6  19.9 

3 

5  18  55.71 

1.589 

22  56  37.4 

1.91 

4  32.8 

4 

5    4  29.52 

0.768 

22  35  21.6 

1.44 

6  16.3 

4 

5  19  34.13 

1.611 

22  57  23.1 

1.90 

4  29.5 

5 

5    4  48.33 

0.800 

22  35  56.6 

1.47 

6  12.7 

5 

5  20  13.07 

1.633 

22  58    8.6 

1.90 

4  26.2 

6 

5    5    7.90 

0.831 

22  36  32.3 

1.51 

6    9.1 

6 

5  20  52.53 

1.6fc. 

£2  58  53.9 

1.80 

4  22.9 

7 

5    5  28.22 

0.863 

22  37    8.8 

1.54 

6    5.5 

7 

5  21  32.50 

1.676 

22  59  39.1 

1.88 

4  19.6 

8 

5    5  49.29 

0.883 

22  37  46.0 

1.57 

6    1.9 

8 

5  22  12.98 

1.697 

23    0  24.0 

1.87 

4  16.3 

9 

5    6  11.10 

O.ftM 

22  38  24.0 

1.60 

5  58.3 

9 

6  22  53.90 

1.718 

23    1    8.7 

1.86 

4  13.0 

10 

5    6  33.64 

0.054 

22  39    2.7 

1.63 

6  54.8 

10 

6  23  35.43 

1.738 

23    1  53.0 

1.85 

4    9.8 

11 

5    6  56.91 

0.964 

22  39  42.1 

1.66 

5  51.3 

11 

6  24  17.38 

1.758 

23    2  37.0 

1.83 

4    6.6 

12 

5    7  20.90 

1.014 

22  40  22.0 

1.68 

5  47.8 

12 

5  24  59.81 

1.778 

23    3  20.7 

1.81 

4    3.4 

13 

5    7  45.60 

1.044 

22  41    2.6 

1.70 

5  44.3 

13 

5  25  42.71 

1.797 

23    4    4.0 

1.80 

4    0.2 

14 

5    8  11.01 

1.073 

22  41  43.7 

1.78 

5  40.8 

14 

5  26  26.07 

1.816 

23    4  46.9 

1.78 

3  57.0 

15 

6    8  37.11 

1.108 

22  42  25.4 

1.74 

5  37.3 

15 

6  27    9.89 

1.835 

23    5  29.3 

1.76 

3  53.8 

16 

5    9    3.90 

1.131 

22  43    7.6 

1.76 

5  33.8 

16 

5  27  54.16 

1.854 

23    6  11.3 

1.74 

3  50.6 

17 

5    9  31.38 

1.160 

22  43  50.2 

1.78 

5  30.3 

17 

5  28  38.88 

1.879 

23    6  52.8 

1.79 

3  47.4 

18 

5    9  59.54 

1.188 

^  44  33.2 

1.80 

5  26.8 

18 

5  29  24.03 

1.890 

23    7  33.8 

1.70 

3  44.2 

19 

5  10  28.38 

1.916 

22  45  16.7 

1.89 

5  23.3 

19 

5  30    9.61 

1.908 

23    8  14.3 

1.68 

3  41.0 

30 

5  10  57.88 

1JH3 

22  46    0.6 

1.84 

5  19.9 

20 

5  30  55.61 

1.995 

23    8  54.2 

1.65 

3  37.9 

21 

6  1128:03 

1.070 

22  46  44.8 

1.85 

5  16.5 

21 

5  31  42.02 

1.90 

23    9  33.4 

1.63 

3  34.8 

22 

5  11  58.83 

1.907 

22  47  29.4 

1.87 

5  13.1 

22 

5  32  28.83 

1.950 

23  10  12.0 

1.60 

3  31.6 

23 

5  12  30.27 

1.333 

22  48  14.3 

1.88 

5    9.7 

23 

5  33  16.03 

1.975 

23  10  50.0 

1.57 

3  28.5 

24 

5  13    2.34 

1.340 

22  48  59.4 

1.89 

5    6.3 

24 

5  34    3.63 

1.991 

23  11  27.2 

1.54 

3  25.3 

25 

5  13  35.03 

1.375 

22  49  44.8 

1.90 

5    2.9 

25 

6  34  61.61 

9.007 

23  12    3.7 

1.51 

3  22.2 

26 

5  14    8.33 

1.400 

22  50  30.4 

1.90 

4  59.5 

26 

5  35  39.97 

9.099 

23  12  39.5 

1.48 

3  19.1 

27 

5  14  42J34 

1.495 

22  51  16.0 

1.91 

4  56.1 

27 

5  36  28.69 

9.037 

23  13  14.6 

1.45 

3  15.9 

28 

5  15  16.74 

1.450 

22  52    1.8 

1.91 

4  52.7 

28 

5  37  17.76 

9.058 

23  13  48.9 

1.41 

3  12.8 

29 

5  15  51.82 

1.474 

22  52  47.7 

1.99 

4  49.3 

29 

5  38    7.17 

9.006 

23  14  22.3 

1.38 

3    9.7 

30 

5  16  27.48 

1.496 

22  53  33.7 

1.99 

4  46.0 

30 

5  38  56.93 

2.080 

23  14  64.9 

1.34 

3    6.6 

31 

5  17    3.70 

IJiSl 

22  54  19.7 

1.99 

4  42.7 

31 

5  39  47.02 

9.094 

23  16  26.6 

1.30 

3    3.5 

32 

5  17  40.49 

+1.544 

+22  65    5.7 

4-1.99 

4  39.4 

32 

6  40  37.44 

+9.108 

+23  15  67.4 

4-1.97 

3    0.4 

D9J  of  the  Month. 

Ut. 

11th. 

flat. 

tlst. 

Day  of  the  Month,               lit. 

nth. 

91«t 

tilt. 

Semidiameter 
Horizontal  Parallax 

id:i 

1.8 

1^'.5 
1-7 

17.9 
1.7 

17.4 
1.6 

Semidiameter               17.4 
Horizontal  Parallax      1.6 

l^i) 
1.6 

1^5 
1.6 

1.5 

JUPITBR,  1871^ 


OREENWICH  MEAN  TIME. 


HAY. 


JUNE. 


Apparent 

RigM 
Aacension. 


Var.of 
R.A. 
fori 
Hour. 


Noon. 


Noon, 


Apparent 
Deeunati 


itkm. 


Var.of 
Dec 
fori 
Hour. 


Noon, 


Noon. 


Meridian 
Passago. 


Apparent 

Right 
Aaoonsion. 


Noon. 


Var.of 
R.  A. 
for  1 
Hour. 


Noon. 


Apparent 
Dectination. 


Var.of 
Dec 

for  1 
Hoar. 


Noon, 


Noon. 


Meridlaa  i 
PasMige.  I 


h    m 

5  39  47.02 
5  40  37.44 
5  41  28.18 
5  42  19.23 
5  43  10.50 

5  44  2.26 
5  44  54.23 
5  45  46.48 
5  46  39.02 
5  47  31.84 

5  48  24.93 
5  49  18.29 
5  50  11.92 
5  51  5.80 
5  51  59.93 

5  52  54.30 
5  5:{  48.91 
5  54  43.75 
5  55  38.82 
5  56  34.11 

5  57  29.61 
5  58  25.31 

5  59  21.20 

6  0  17.28 
6    1  13.54 

6  2    9.98 

6  3    6.60 

6  4    3.38 

6  5    0.31 

6  5  57.40 


.09<+23 


+9.( 
9.106 
9.191 
9.134 
9.147 

3.159 
9.171 
9.183 
9.196 
9JW7 

9Jlt8 


9.940 
9J351 
9.901 

9Jm 
9.981 
9.990 
9.999 


9.306 

9.317 
9.395 
SI.333 
9.341 
9.348 

9.356 
9.363 
9.370 
9.376 


15  26.6 
23  15  57.4 
23  16  27.3 
23  16  56.2 
23  17  24.2 

23  17  51.2 
23  18  17JJ 
23  18  42.2 
23  19  6.2 
23  19  29.2 

23  19  51.1 
23  20  11.9 
23  20  31.6 
23  20  50.1 
23  21    7.5 

23  21  23.8 
23  21  38.9 
23  21  52.9 
23  22  5.6 
23  22  17.2 

23  22  27.5 
23  22  36.5 
23  22  44.2 
23  22  50.7 
23  22  56.0 


23  23 
23  23 
23  23 
23  23 
23  23 


0.0 
2.7 
4.1 
4.0 
2.6 


•fl.30 
1.97 
1J93 
1.19 
1.15 

1.11 
1.07 
1.03 
0.96 
0.94 

0.90 
0.85 
0.80 
0.76 
0.71 

0.66 
0.61 
0.06 
0.51 
0.46 

0.40 
0.35 
0.30 
0.95 
0.19 

0.14 

0.09 

40.03 

-0.03 

0.06 


6  54.64 
7 


9.388 


52.0244.3941+23 


23  22  59. 
22  55.9 


.9     0.14 


h  m 
3  3.5 
3  0.4 
2  57.3 
2  54.2 
2  51.1 

2  48.1 
2  45.0 
2  42.0 
2  38.9 
2  35.8 

2  32.8 
2  29.8 
2  26.7 
2  23.7 
2  20.6 

2  17.6 
2  14.6 
2  11.6 
2  8.5 
2    5.5 

2  2.5 
159.5 
1  56.5 
1  53.5 
I  50.5 

1  47.5 
1  44.5 
1  41.5 
1  38.5 
135.6 

132.6 
129.6 


h    m     H 

6    7  52.02+9.3941+23 
6    8  49.53   9.399 
6    9  47.18   9.405 
6  10  44.96    9.410 


6  11  42.85   9.415 


22  55.9 
23  22  50.5 
23  22  43.7 
23  22  35.5 
23  23  25.9 


6  12  40.85 
6  13  38.96 
6  14  37.18 
6  15  35.51 
6  16  33.94 

6  17  32.47 
6  18  31.08 
6  19  29.77 
6  20  28.53 
6  21  27.37 

6  22  26.28 
6  23  25.24 
6  24  24.25 

6  25  23.:{i) 
6  26  22.39 

6  27  21.5*i 
6  28  20.68 
6  29  19.86 
6  30  19.05 
6  31  ia25 

6  32  17.4G 
6  33  16.67 
6  34  15.87 
6  35  15.07 
6  36  14.25 

6  37  13.41 


9.419 
9.494 
9.498 
9.433 
9.437 

9.441 
9.444 
9.447 
9.450 


9.456 
9.458 
9.460 
9.469 
9.463 

9.464 
9.465 
9.466 
9.466 
9.467 

9.467 
9.467 
9.467 
9.466 
9.465 

9.464 


23  22  15.0 
23  22  2.7 
23  21  49.0 
23  21  33.9 
23  21  17.4 

23  20  50.5 
23  20  40.2 
23  20  19.5 
23  19  57.3 
23  19  33.7 

23  19  8.7 
23  18  42.3 
23  18  14.5 
23  17  45.2 
23  17  14.5 

23  16  42.4 
23  16  8.8 
23  15  33.9 
23  14  67.5 
23  14  19.7 

23  13  40.5 
23  13  0.0 
23  12  18.1 
23  11  34.8 
23  10  50.0 


23  10    3.8 
6  38  ia.54rHI.468(f23    9  16.3 


-0.90 
0.96 
0.31 
0.36 
0.« 

0.48 
OJM 

ojeo 

0.60 
0.79 

0.78 
0.84 
0.90 
0.96 
1.01 

1.07 
1.13 
1.19 
1.95 
1.31 

1.37 
1.43 
1.48 
1.54 
l.< 

1.66 
1.79 
1.78 
1.64 
1.1 

La's 

Hi.01 


h  I 
1  29.6 
126.6 
1  23.6 
1  20.7 
1  17.7 

1  14.7 
1  11.7 
1  8.8 
1  5.8 
1    ^9 

0  59.9 
0  56.9 
0  54.0 
0  51.0 
0  48.1 

0  45.1 
0  42.1 
0  39.2 
0  36.2 
0  33.3 

0  30.3 
0  27.4 
0  24.4 
0  21.5 
0  18.5 

0  15.6 
0  12.6 
0  9.7 
0  6.7 
0    3.8 

c  0  0.9 
{93  57.9 
23  54.9 


Daj  of  the  Month. 


1ft 


Uth. 


9Ut. 


tltt. 


Day  of  the  Month, 


Ist. 


Uth. 


91tt 


tltt. 


Semidiam^ter  16.2 

Horizontal  Parallax      1.5 


1.5 


1.5 


15.5 
1U> 


tiemidiameter  15.5 

HorizoBtal  Parallax       1.5 


15.3 
1.4 


15.2 
1.4 


15.2 
1.4 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

4 
1 

1 

AicensioD. 

Vnr.of 
R.A. 
fori 

now. 

Apparent 
DeclkaUon. 

Vor.of 
Dec. 
fori 
Hour. 

Meridian 
Pfuunge. 

1 

0 

1 

Aicenflion. 

Vor.of 
R  A. 
fori 
Ilonr. 

Apparent 
Dcdinatioo. 

Var.of 
Dec. 
for  1 
Uonr. 

Moridian 

PlIiMlg*'. 

JVbon. 

Ifoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     ■ 
6  37  13.41 

+«.464 

O        1        II 

4-23  10    3.8 

-1.95 

h    m 
(   0     0.9 
{23   57.U 
23  54.9 
23  52.0 
23  49.0 
23  46.1 

1 

h    m     1 
7    7  10.99 

*     1       0      1      II 
+9.3»'+22  35  45.2 

II 
-3.49 

h    m 

22  25.8 

2 
3 

4 
5 

6  38  12.54 
6  39  11.65 
6  40  10.73 
6  41    9.77 

3.463 
3.4GS 
9.461 
9.459 

23    9  16.3 
23    8  2T.4 
23    7  37.2 
23    6  45.7 

9.0J 
9.07 
3.13 
3.18 

2 
3 
4 
5 

7    8    6.85 
7    0    2.53 
7    9  68.02 
7  10  53.31 

9.334 
9.316 
9.308 
9.300 

22  34  21.1 
22  32  56.1 
22  31  30.2 
22  30    3.4 

3.59 
3.56 
3.60 
3.64 

22  22.8 
22  19.8 
22  16.7 
22  13.7 

6 

6  42    8.77 

9.457 

23    5  62.8 

3.94 

23  43.1 

6 

7  11  48.40 

9.999 

22  28  ?e.8 

3.67 

22  10.7 

7 

6  43    7.72 

9.455 

23    4  58.6 

3.30 

23  40.1 

7 

7  12  43.29 

9.963 

22  27    7.4 

3.71 

22    7.7 

8 

6  44    6.63 

9.453 

23    4    3.0 

3.35 

23  37.2 

8 

7  13  37.96 

9.974 

22  25  38.1 

3.74 

22    4.6 

9 

6  45    5.49 

9.451 

23    3    6.1 

3.40 

23  34.2 

9 

7  14  32.41 

9.964 

22  24    8.1 

3.77 

22    1.6 

10 

6  46    4.28 

9.448 

23    2    7.9 

8.46 

23  31.3 

10 

7  15  26.63 

9.955 

22  22  37.4 

3.80 

2158.5 

U 

6  47    3.00 

9.445 

23    1    8.4 

3.51 

23  28.3 

11 

7  16  20.62 

9.945 

22  21    5.9 

3.84 

21  55.5 

13 

6  48    1.65 

9.449 

23    0    7.6 

3.56 

23  25.3 

12 

7  17  14.37 

9.835 

22  19  33.7 

3.87 

21  52.5 

13 

6  49    0.23 

9.439 

22  59    5.6 

3.61 

23  22.4 

13 

7  18    7.87 

9.994 

22  18    0.9 

3.89 

21  49.4 

14 

6  49  58.73 

9.436 

22  58    2.3 

3.67 

23  19.4 

14 

7  19    1.12 

9.914 

22  10  27.4 

3.91 

21  46.4 

15 

6  50  57.14 

9.438 

22  56  57.8 

3.:3 

23  16.5 

15 

7  19  54.11 

9.903 

22  14  53.3 

3.94 

21  43.3 

16 

6  51  55.45 

9.498 

22  55  52.0 

8.77 

23  13.5 

16 

7  20  46.85 

9.193 

22  13  18.6 

3.96 

21  40.3 

17 

6  52  53.66 

9.494 

22  54  45.0 

3.83 

23  10.5 

17 

7  21  39.32 

9.181 

22  11  43.3 

3.98 

21  37.2 

18 

6  53  51.76 

9.419 

22  53  36.8 

8.87 

23    7.6 

18 

7  22  31.52 

9.169 

22  10    7.6 

4.00 

2134.2 

19 

6  54  49.76 

9.414 

22  52  27.5 

3.99 

23    4.6 

19 

7  23  23.43 

9.157 

22    8  31.4 

4.02 

21  31.1 

20 

6  55  47.64 

9.409 

22  51  17.0 

3.97 

23    1.7 

20 

7  24  15.05 

9.145 

22    6  54.7 

4.04 

21  28.0 

21 

6  56  45.39 

9.404 

22  50    5.3 

3.01 

22  58.7 

21 

7  25    6.37 

9.139 

22    5  17.6 

4.06 

21  24.9 

22 

6  57  43.01 

9.306 

22  48  52.4 

3.06 

22  55.7 

22 

7  25  57.39 

9.190 

22    3  40.1 

4.07 

21  21.8 

23 

6  58  40.50 

9.399 

22  47  38.4 

3.11 

22  52.7 

23 

7  26  48.11 

9.107 

22    2    2.3 

4.09 

21  18.7 

24 

6  59  37.84 

9.386 

22  46  23.3 

3.15 

22  49.7 

24 

7  27  38.51 

9.094 

22    0  24.1 

4.10 

21  15.6 

25 

7    0  35.04 

9.3eD 

22  45    7.1 

3.19 

22  46.7 

25 

7  28  28.60 

9.060 

21  58  45.6 

4.11 

21  12.5 

26 

7    132.09 

9.374 

22  43  49.9 

3.94 

22  43.7 

26 

7  29  18.37 

9.067 

21  57    6.8 

4.19 

21    9.4 

27 

7    2  28.99 

9.368 

22  42  31.6 

3.39 

22  40.7 

27 

7  30    7.81 

9.053 

21  55  27.8 

4.13 

21    6.3 

28 

7    3  25.73 

9.361 

22  41  12.3 

3.33 

22  37.8 

28 

7  30  56.91 

9.039 

21  53  48.5 

4.14 

21    3.2 

29 

7    4  22.30 

9.354 

22  39  52.0 

3.37 

22  34.8 

29 

7  31  45.67 

9.025 

21  52    0.0 

4.15 

21    0.1 

30 

7    5  18.71 

9.347 

22  38  30.7 

3.4» 

22  31.8 

30 

7  32  34.09 

9.011 

21  50  29.4 

4.15 

20  56.9 

31 

7    6  14.94 

9.340 

22  37    8.4 

3.45 

22  28.8 

31 

7  33  22.17 

1.996 

21  48  49.7 

4.16 

20  53.7 

32 

7    7  10.99 

+3.338 

1+22  35  45.2 

-3.49 

22  25.8 

32 

7  34    9.90 

+1.981 

^21  47    9.9] 

-4.16 

20  50.6 

D»: 

rof  tbelf<mth, 

lit 

11th. 

3lBt. 

tlBt. 

Day  of  the  Month, 

Ui. 

Uth. 

3lBt 

tltt. 

Sei 
Ho 

nidiametor 
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1.4 

15^ 
1.4 

15:3 
1.4 
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1^4 
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JUPITSR,  1^1. 


1     !■ 

GREENWICH  MEAN  TIME. 

SEPTEBfBER. 

OCTOBER 

1 

Aacensiosu 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
DecUnation. 

Var.of 
Dec 
fori 
Hoar. 

Merldiaa 
Paawge. 

1 

1 

Apparent 
Right 

Var.of 
R.A. 
fori 
Hour. 

Appawait 
Dec!uuitkm. 

Var.of 
Doc 
fori 

Hour. 

MMMtai 
Paa»cc 

JVbon. 

Noom, 

Ifoou, 

Noon. 

Noon, 

iVMm. 

/Rpos. 

r,^ 

1 

h    m      1 
7  34    9.90 

1 
-hlJ»l 

f21*47    9.9 

u 
-4.16 

h    m 
20  50.6 

1 

h    m      1 
7  54  43.05 

■ 
■H.402 

Q        1        U 

^^  59  50.4 

n 
-3.48 

h    m 
19  12.9 

2 

7  34  57.26 

1J66 

21  45  30.1 

4.16 

20  47.5 

2 

7  55  16.41 

1.378 

20  58  27.5 

3.43 

19    9.5 

3 

7  35  44.25 

1.951 

21  43  50.3 

4.16 

20  44.4 

3 

7  55  49.20 

1.354 

20  57    5.8 

3.38 

19    6.1 

4 

7  36  30.87 

1.935 

21  42  10.6 

4.15 

20  41.2 

4 

7  56  21.40 

1.330 

20  55  45.3 

3.33 

19    2.7 

5 

7  37  17.12 

1.919 

21  40  31.0 

4.15 

20  38.0 

5 

r56  53.02 

1.305 

20  54  26.1 

3.98 

18  69.3 

6 

7  38    2.98 

1.903 

21  38  51.4 

4.14 

20  34.8 

6 

7  57  24.05 

ijno 

20  63    8.2 

3J0 

18  55.9  1 

7 

7  38  48.44 

1.886 

21  37  11.9 

4.14 

20  31.6 

7 

7  57  54.48 

1.855 

20  51  51,7 

3.16 

18  52.5 

8 

7  39  33.51 

1.869 

21  35  32.6 

4.13 

20  2&4 

8 

7  58  24.29 

1.889 

20  50  36.7 

3.10 

16  49.1 

9 

7  40  18.17 

1.85fi 

21  33  53.5 

4.18 

20  25.2 

9 

7  58  53.48 

1J03 

20  49  23.1 

3UM 

18  45.6 

10 

7  41    2.41 

1.835 

21  32  14.7 

4.11 

20  22.0 

10 

7  59  22.05 

1.177 

20  4dllX) 

9J8 

18  4U 

11 

7  41  46.23 

1.817 

21  30  36.2 

4.10 

20  18.8 

11 

7  59  49.98 

1.151 

20  47    0.4 

9.91 

18  88.6  1 

12 

7  42  29.62 

1.799 

21  28  58.0 

4.09 

20  15.6 

12 

8    0  17J27 

1.194 

20  45  51.3 

8.8« 

18  35.1 

13 

7  43  12.57 

1.781 

21  27  20.2 

4.07 

20  12.4 

13 

8    0  43.91 

1.997 

20  44  43.9 

8.77 

18  31.6 

14 

7  43  55.07 

1.709 

21  25  42.8 

4.05 

20    9J2 

14 

8    1    9.89 

1.069 

20  43  38.2 

8.70 

18S8a 

15 

7  44  37.13 

1.743 

2124    5.9 

4.03 

20    5.9 

15 

8    135.20 

1.041 

20  42  34.1 

9.63 

18  24.6 

( 

16 

7  45  18.73 

1.7M 

21  22  29.5 

4.01 

20    2.6 

16 

8    159.84 

1.013 

20  41  31.b 

9.56 

18  21.0  ! 

17 

7  45  59.80 

1.704 

21  20  53.6 

3.9& 

19  59.4 

17 

8    2  23.80 

0.964 

20  40  31.4 

8.48 

18  17.5  ' 

18 

7  46  40.51 

1.684 

21  19  18.3 

3.96 

19  56.2 

18 

8    2  47.07 

0.955 

20  39  32.8 

3.41 

18  14.0  ; 

19 

7  47  20.68 

1.664 

21  17  43.6 

3.93 

19  52.9 

19 

8    3    9.65 

0.996 

20  38  36.0 

8.33^ 

18  10.4  . 

20 

7  48    0.37 

1.044 

21  16    9.5 

3.90 

19  49-6 

20 

8    3  31.52 

0.897 

20  37  41.2 

9.85 

18    6^1 

31 

7  46  39.57 

1.0B3 

21  14  36.1 

3.87 

19  46.3 

21 

8    3  62.6') 

0.868 

20  36  48.:J 

8.17 

18    3.2 

22 

7  49  18.27 

1.0D2 

21  13    3.5 

3.84 

19  43.0 

22 

8    4  13.15 

0.838 

20  35  57.4 

8.09 

17  59^1 

23 

7  49  56.46 

1J61 

21  11  31.6 

3.81 

19  39.7 

23 

8    4  32.90 

OMe 

20  35    8.5 

9.00 

17  56.0  1 

24 

7  50  34.14 

1.550 

21  10    0.6 

3.78| 

19  36^ 

24 

8    4  51.93 

0.778 

20  34  21.7 

1.9a 

17  62.4' 

25 

7  51  11.30 

1.538 

21    8  30.5 

3.74 

19  33.1 

25 

8    5  10.23 

0.74B 

20  33  37» 

1.83 

17  48.8, 

26 

7  51  47.94 

1.516 

21    7    1.3 

3.T0 

19  29.7 

26 

8    5  27.80 

0.717 

20  32  54«3 

1.24 

17  45.1 

27 

7  52  24.05 

1.494 

21    5  33.1 

3.66, 

19  26-4 

27 

8    5  44.63 

0.686 

20  32  13.7 

1.65 

17  41.5 

28 

7  52  59.62 

1.471 

21    4    5.9 

3.09. 

19  23.1 

28 

8    6    0.72 

0.655 

20  31  35.2 

1.56 

17  87d8 

29 

7  53  34.65 

1.448 

21    2  39.7 

3.57 

19  19.7 

29 

8    6  16  0(> 

0.094 

20  30  59.0 

1.46 

17  34a 

30 

7  54    9.13 

1.495 

21    1  14.5 

3.53 

19  16.3 

30 

8    6  30.(>5 

0.599 

20  30  25.0 

1.37 

17  30.4 

31 

7  54  43.05 

1.408 

20  59  50.4 
4-20  58  27.5 

3.48 

19  12.9 

31 

8    6  44.48 

O.S00 

20  29  53.3 

137 

17  26.7 

32 

7  55  16.41] 

-t-1.378 

-3.431 

19    9.5 

32 

8    6  57.54] 
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GBEENWICH  MEAN  TIBIE. 

NOYEMBEH. 

DECEMOEE. 

1 

ApparoBt 

Right 
A««uioa. 

Var.of 
U.  A. 
fori 
Hour. 

Appa*^rat 
DeollDttdoii. 

Var.of 
Dec 
fori 

Hour. 

Meridian 
Paaia0«. 

1 

AaoeoifioD. 

Var.of 
R.A. 
fori 
Hour. 

Appsrent 
DMlinatloD. 

Var.of 
Doc. 
fori 
Hour 

Moridi:m 
Paaiage. 

a 

Nomt, 

NO0M. 

^oon. 

Ifs&n. 

1 

N0<m, 

Noon. 

Noon, 

Noon, 

1 

h    m      1 
8    6  67.54 

1 
•H>4QB 

+90  99  83.9 

-1.18 

li    m 
17  28.9 

•  1 

h    m      H 
8    7  18.87 

-0.499 

+80  33  65!5 

n 

+  1.D3 

h    ni 
15  24.9 

2 

8    7    9.83 

0.406 

80  88  56.9 

1.08 

17  19.8 

8 

8    7    0.04 

0.587 

80  34  43.3 

9.09 

15  80.8 

3 

8    7  91.34 

0.463 

80  88  38.8 

0.98 

17  15.5 

3 

8    6  47.01 

0.560 

90  36  33.4 

9.19 

15  10.7 

4 

8    7  32.06 

0.430 

80  98    9.9 

0.88 

17  11.7 

4 

8    6  33.18 

0.509 

80  36  85.7 

9.93 

15  12.5 

5 

8    7  41.99 

0.307 

90  97  49.9 

0.78 

17    7.9 

5 

8    6  18.56 

0.605 

80  37  80.3 

9.33 

15    8.3 

6 

8    7  51.13 

0.364 

80  97  38.3 

0.6B 

17    4.1 

6 

8    6    3.16 

0.6B8 

90  38  17.9 

9^ 

15    4.1 

7 

8    7  50.46 

0.330 

90  97  17.3 

0.56 

17    0.3 

7 

8    5  46.98 

0.000 

90  39  16.3 

9.51 

14  59.9 

B 

8    8    6.98 

0.906 

30  97    4.7 

0.47 

16  56.6 

8 

8    6  30.04 

0.;3i 

90  40  17.6 

9.60 

14  55.7 

9 

8    8  13.68 

0.969 

90  96  54.6 

0.37 

16  58.7 

9 

8    5  18.34 

0.759 

80  41  81.0 

9.<W 

14  51.5 

10 

8    8  19.57 

OJW 

80  86  47.0 

OJW 

16  48.9 

10 

8    4  53.89 

0.784 

80  49  86.6 

9.78 

14  47.8 

11 

8    8  94.G5 

0.1»4 

80  96  48.0 

0.16 

16  45.0 

11 

8    4  34.70 

0.815 

90  43  34.8 

9.86 

14  48.9 

12 

8    8  88.90 

0.100 

80  86  39.5 

-O.05 

16  41.1 

18 

8    4  14.78 

0.845 

90  44  43.7 

9.94 

14  38.6 

13 

8    8  32.3a 

0.195 

80  96  39.5 

+0.06 

16  37.8 

13 

8    3  54.14 

0.875 

80  45  55.8 

3.09 

14  34.3 

14 

8    8  34.91 

0.001 

80  96  48.0 

0.16 

16  33.3 

14 

8    3  38.80 

0.904 

30  47  •  8.5 

3.10 

14  30.0 

15 

8    8  36.07 

0.056 

80  96  47.1 

0.97 

16  89.4 

15 

8    3  10.77 

0.999 

90  48  93.6 

9.17 

14  85.7 

16 

8    8  37.60 

-f0.0fl9 

80  86  54.7 

0.37 

16  85.5 

16 

8    3  48.07 

0.969 

90  49  40.5 

9JM 

14  81.4 

17 

8    8  37.70 

-0.013 

80  9r    4.9 

0.48 

16  81.6 

17 

8    8  84.78 

0.966 

90  60  59.1 

9.31 

14  17.1 

18 

8    8  36.97 

0.048 

80  97  17.7 

6.58 

16  17.7 

18 

8    8    0.78 

1.013 

90  59  19.4 

9.38 

14  12.8 

19 

8    8  35.41 

0.069 

80  9r  33.1 

0.69 

16  13.7 

19 

8    136.09 

1.039 

80  63  41.8 

9.44 

14    8.5 

20 

8    8  33.08 
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80  97  61.1 

o.«o 

16    9.7 

80 

8    1  10.85 

1^064 

90  55    4.4 

9.50 

14    4.1 

31 

8    8  99.79 
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30  88  11.6 

0.90 

16    5.7 

91 

8    0  45.01 

1.069 

90  56  29.0 

9..'M( 

13  50.7 

99 

8    8  95.74 
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90-88  34.6 

l.Oi 

16    1.7 

83 

8    0  18.59 

1.113 

90  67  64.9 

9.61 

13  55.4 

99 

8    8  80.87 

0.990 

90  89    0.8 

1.19 

15  57.6 

83 

7  59  51.61 

1.136 

90  69  88.1 

9.66 

13  51.0 

94 

8    8  15.17 

0.955 

90  89  88.4 

1.93 

15  53.6 

84 

7  59  84.08 

1.158 

81    0  50.5 

9.71 

13  46.6 

95 

8    8    8.64 

0.960 

80  89  59.8 

1.34 

16  49.5 

85 

7  58  66.03 

1.180 

81    3  90.0 

9.75 

13  48.8 

96 

8    8    1.28 

0.394 

80  30  38.5 

1.44 

15  45.5 

86 

7  58  87.47 

1.901 

91    3  60.6 

9.79 

13  37.8 

97 

8    7  53.11 

0.358 

80  31    6.3 

1.54 

15  41.4 

87 

7  57  58.43 

1.991 

81    6  88.1 

9.83 

13  33.4 

98 

8    7  44.18 

0.399 

80  31  46.5 

1.6^ 

15  37.3 

88 

7  57  88.92 

1.939 

81    6  54.5 

3.87 

13  29.0 

99 

8    7  34.31 

0.496 

80  38  07.1 

1.74 

15  33.8 

89 

7  66  68.97 

1.J57 

81    8  87.7 

9.90 

13  84.6 

30 

8    7  93.69 

6.460 

80  33  10.1 

1.84 

15  89.1 

30 

7  66  88.59 

1.974 

81  10    1.8 

9.98 

13  80.1 

31 

8    y  12.87 

9.408 

80  33  65.5 

1.90 

15  84.9 

31 

7  55  87.80 

IJ»1 

81  11  36.6 

8.96 

13  15.6 

39 

8    7    0.04 

'4iMT\ 

490  34  43.31 

49.09 

15  80.8 

38 
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-1.307 
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GREENWICH  MEAN  TIME 

■• 

JANUARY. 

FEBRUARY. 

1 

Aiicensioa. 

Var.of 
R.  A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
for  1 
Hour. 

Meridian 
Pawage. 

1 

Afcension. 

Var.of 
R.A. 

fori 
Hour. 

Apparent 

Var.of 
Dee. 
fori 

Hour. 

1 

Meridian 
PMMge. 

1 

IfoOH. 

Noou. 

Noon, 

Noon, 

t 

Noon, 

Noon. 

Noon. 

Noon. 

) 

h    m      s 

18    8  56.13 

8 

+1.271 

O        1        It 

-22  36  49.7 

+0.13 

h     m 
23  22.8. 

1 

h    m      B 
18  23  53.72 

i 
+1.106 

-22"*  32'   8  .'3 

+0^ 

h     m    1 
21  35.7 

2 

18    9  26.61 

1.369 

22  36  46.3 

0.15 

23  19.4 

2 

18  24  20.21 

1.100 

22  31  54.3 

0.50 

2132.2 

3 

18    9  57.04 

1.267 

22  36  42.5 

0.17 

23  16.0 

3 

18  24  46.50 

1.091 

22  31  40.1 

0.60 

21  28.7 

4 

18  10  27.41 

1.264 

22  36  38.3 

0.19 

23  12.5 

4 

18  25  12.57 

1.069 

22  31  25.7 

0.60 

21  25.2 

5 

18  10  57.72 

1.261 

22  36  33.6 

0.91 

23    9.1 

5 

18  25  38.42 

1.073 

22  31  11.2 

0.61 

21  21.7 

6 

18  11  27.95 

1.958 

22  36  28.4 

0.93 

23    5.7 

6 

18  26    4.05 

1.063 

22  30  56.5 

0.69 

21  18.2 

7 

18  11  58.10 

1.355 

22  36  22.8 

0.94 

23    2.2 

7 

18  26  29.46 

1.054 

22  30  41.(; 

0.69 

21  14.7 

8 

18  12  28.17 

1.351 

22  36  16.8 

0.96 

22  58.8 

8 

18  26  54.64 

1.044 

22  30  26.5 

0.63 

21  WJSt 

9 

18  12  58.16 

14M8 

22  36  10.4 

0.97 

22  55.4 

9 

18  27  19.59 

1.035 

22  30  11.3 

0.64 

21    7.7 

10 

18  13  28.07 

1.345 

22  36    3.7 

0.99 

22  51.9 

10 

18  27  44.30 

1.095 

22  29  55.9 

0.64 

21    4.1 

11 

18  13  57.90 

1.941 

22  35  66.6 

0.30 

22  48.5 

11 

18  28    8.77 

1.015 

22  29  40.4 

0.65 

21    0.6 

12 

18  14  27.63 

1.937 

22  35  49.1 

0.39 

22  45.0 

12 

18  28  33.00 

1.004 

22  29  24.8 

0.65 

20  57.1 

13 

18  14  57.26 

1.939 

22  35  41.2 

0.34 

22  41.6 

13 

18  28  56.97 

0.993 

22  29    9.1 

0.66 

20  53.5 

14 

18  15  26.78 

1J»7 

22  35  32.9 

0.35 

22  38.1 

14 

18  29  20.68 

0.963 

22  28  53.3 

0.66 

20  50.0 

15 

18  15  56.18 

1J999 

22  35  24.3 

0.37 

22  34.7 

15 

18  29  44.13 

0.979 

22  28  37.4 

0.66 

20  46.5 

16 

18  16  25.46 

1.917 

22  35  15.3 

0.38 

22  31.2 

16 

18  30    7.32 

0.961 

22  28  21.5 

0.66 

20  42.9 

17 

18  16  54.62 

1JU9 

22  35    6.0 

0.40 

22  27.8 

17 

18  30  30.24 

0.949 

22  28    5.5 

0.67 

20  39.3 

18 

18  17  23.65 

1.907 

22  34  56.3 

0.41 

22  24.3 

18 

18  30  52.88 

0.037 

22  27  49.5 

0.67 

20  35.8 

19 

18  17  52.55 

1.901 

22  34  46.3 

0.43 

22  20.9 

19 

18  31  15.23 

0.985 

22  27  33.4 

0.67 

20  32.2 

20 

18  18  21.31 

1.195 

22  34  35.9 

o.« 

22  17.4 

20 

18  31  37.30 

0.914 

22  27  17.3 

0.67 

20  28.6 

21 

18  18  49.93 

1.180 

22  34  25.2 

0.45 

22  14.0 

21 

18  31  59.08 

0.901 

22  27    1.2 

0.67 

20  25.1 

22 

18  19  18.40 

1.183 

22  34  14.1 

0.47 

22  10.5 

22 

18  32  20.57 

0.889 

22  26  45.1 

0.67 

20  21.5 

23 

18  19  46.71 

1.176 

22  34    2.7 

0.48 

22    7.1 

23 

18  32  41.76 

0.876 

22  26  29.0 

0.67 

20  17.9 

24 

18  20  14.86 

1.170 

22  33  51.1 

0.49 

22    3.6 

24 

18  33    2.64 

0.864 

22  26  12.9 

0.67 

20  14.3 

25 

18  20  42.85 

1.163 

22  33  39.2 

0.50 

22    0.1 

25 

18  33  23.21 

0.851 

22  25  56.8 

0.67 

20  10.7 

26 

18  21  10.67 

1.155 

22  33  27.0 

0.51 

2156.6 

26 

18  33  43.47 

0.838 

22  25  40.8 

0.67 

20    7.1 

27 

18  21  38.31 

1.148 

22  33  14.5 

0.53 

2153.2 

27 

18  34    3.41 

0.894 

22  25  24.8 

0.66 

20    8.5 

28 

18  22    5.77 

1.140 

22  33    1.8 

0.54 

21  49.7 

28 

18  34  23.03 

0.811 

22  25    8.9 

0.66 

19  59.9 

29 

18  22  33.05 

1.133 

22  32  48.8 

0Ui5 

21  46.2 

29 

18  34  42.34 

0.797 

22  24  53.1 

0.66 

19  56.3 

30 

18  23    0.14 

1.195 

22  32*35.6 

0.56 

21  42.7 

30 

18  35    1.32 

0.784 

22  24  37.4 

0.65 

19  52.7 

31 

18  23  27.03 

1.116 

22  32  22.1 

0.57 

2139.2 

31 

18  35  19.98 

0.771 

22  24  21.7 

0X5 

19  49.1 

32 

18  23  53.72 

+1.108 

h22  32    8.3 

+0.58 

2135.7 

32 

18  35  38.31 

+0.757 

-22  24    6.1 

4«.65 

19  45.4 

Daj  of  the  Month. 

1ft. 

nth. 

91ft. 

tut. 

Di^  of  the  Month, 

Ut 

nth. 

9Ift 

Slat. 

Polar  Semidian 
Horizontal  Par 

neter 
allax 

7.1 
0.8 

7.1 

0.8 

i'si 

0.8 

0.8 

Polar  Semidian 
Horizontal  Pari 

leter      7'!2 
illax      0.8 

7.3 
0^ 

0.8 

7.5 
0.9 
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9B7 


GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

1 

^fiST' 

Var.of 

a  A. 

fori 
Hour. 

Apparent 

Var.of 
Dec 
fori 
Honr. 

Meridian 
Paauiffe. 

1 

1 

Aicenaion. 

Var.of 
a  A. 
fori 
Hoar. 

Deeir!!!!^. 

Var.of 
Dec 
fori 
Hoar. 

Meridian 
Pauva^. 

Noon, 

Noon, 

Jfoon, 

Noam. 

Noon. 

Noon, 

Noon. 

Noon. 

1 

h    m     M 
18  34  42.34 

* 
+0.7»7 

-22**24'  53a 

+0.66 

h     m 
19  56.3 

1 

h    m     • 
18  41  42.70 

■ 
+0.319 

0       1        II 

-88  18  88.1 

+0.33 

h     m 
18     1.2 

2 

18  35    1.38 

0.784*  28  24  37.4 

0.65 

19  52.7 

2 

18  41  49.98 

0.995 

22  18  14.4 

0.31 

17  57.4 

3 

18  35  19.98 

0.771 

28  24  21.7 

0.65 

19  49.1 

3 

18  41  56.86 

0.978 

22  18    7.1 

0.99 

17  53.6 

4 

18  35  38.31 

0.757 

22  24    6.1 

0.65 

19  45.4 

4 

18  42    3.33 

0.961 

28  18    0.3 

0.96 

17  49.7 

6 

18  35  56.30 

0.748 

22  83  50.7 

0.64 

19  41.8 

5 

18  42    9.38 

0.943 

22  17  53.9 

0.96 

17  45.9 

6 

18  36  13.94 

0.796 

22  23  35.5 

0.63 

19  38.1 

6 

18  42  15.01 

0.S96 

22  17  47.9 

OJM 

17  42.0 

7 

18  36  31.24 

0.714 

22  23  20.5 

0.69 

19  34.5 

7 

18  42  20.22 

0.908 

22  17  42.3 

0.99 

17  38.2 

8 

18  36  48.80 

0.099 

22  23    5.6 

0.69 

19  30.8 

8 

18  42  25.01 

0.191 

22  17  37.1 

0.91 

17  34.4 

9 

18  37    4.81 

0.685 

22  22  50.9 

0.61 

19  27.2 

9 

18  42  29.38 

0.173 

28  17  32.3 

0.19 

17  30.5 

10 

18  37  21.06 

0.670 

22  22  36.3 

0.60 

19  23.5 

10 

1^  42  33.32 

0.155 

22  17  28.0 

0.17 

17  26.6 

11 

18  37  36.96 

0.655 

22  22  21.9 

0.60 

19  19.8 

11 

18  42  36.83 

0.137 

22  17  24.2 

0.15 

17  22.7 

12 

18  37  58.50 

0.640 

22  22    7.7 

0.59 

19  16.1 

12 

18  42  39.91 

0.190 

22  17  20.9 

0.13 

17  18.9 

13 

18  38    7.68 

0.695 

22  21  5.3.7 

0.58 

19  12.5 

13 

18  42  42.57 

0.109 

22  17  18.0 

0.11 

17  15-0 

14 

18  38  28.49 

0.609 

22  21  39.9 

0.57 

19    8.8 

14 

18  42  44.80 

0.084 

22  17  15.6 

0.09 

17  ll.l 

15 

18  38  36.93 

0.594 

22  21  26.4 

0.56 

19    5.1 

15 

18  42  46.61 

0.067 

82  17  13.6 

0.08 

17    7JJ 

16 

18  38  51.00 

0.578 

22  21  13.1 

0.55 

19    1.4 

16 

18  42  48.00 

0.049 

22  17  12.0 

0.06 

17    3.2 

17 

18  39    4.69 

0.563 

28  21    0.1 

0.54 

18  57.7 

17 

18  42  48.97 

0.031 

22  17  10.8 

0.04 

16  59.3 

18 

18  39  18.00 

0.547 

22  20  47.4 

0.59 

18  54.0 

18 

18  42  49.51 

■H).014 

22  17  10.1 

+0.09 

16  55.4 

19 

18  39  30.93 

0.531 

^2  20  35.0 

0.51 

18  50.2 

19 

18  42  49.62 

-0.004 

22  17    9.9 

0.00 

16  51.5 

20 

18  39  43.47 

0.514 

22  20  28.8 

0.50 

18  46.4 

20 

18  42  49.30 

0.099 

22  17  10.2 

-0.09 

16  47.5 

21 

18  39  55.61 

0.498 

82  20  10.9 

0.49 

18  42.7 

81 

18  42  48.55 

0.040 

22  17  10.9 

0.04 

16  43.6 

22 

18  40    7.35 

0.481 

22  19  59.3 

0.48 

18  39.0 

22 

18  42  47.38 

0.058 

22  17  12.1 

0.06 

16  39.6 

23 

18  40  18.69 

0.464 

22  19  48.0 

0.46 

18  35.2 

23 

18  42  45.78 

0.075 

22  17  13.7 

0.08 

16  35.7 

24 

18  40  29.03 

0.448 

22  19  37.0 

0.45 

18  31.5 

24 

18  42  43.76 

0.093 

22  17  15.8 

0.10 

16  31.7 

25 

18  40  40.18 

0.431 

22  19  26.3 

0.44 

18  27.7 

25 

18  42  41.33 

0.110 

22  17  18.4 

0.19 

16  27.7 

26 

18  40  50.33 

0.415 

22  19  16.0 

0.49 

18  23.9 

26 

18  42  38.48 

0.197 

22  17  21.5 

0.14 

16  23.7 

27 

18  41    0.08 

0.398 

22  19    6.1 

0.40 

18  20.2 

27 

18  42  35.22 

0.145 

22  17  25.0 

0.16 

16  19.7 

28 

18  41    9.43 

0.381 

22  18  56.6 

0.30 

18  16.4 

28 

18  42  31.54 

0.169 

22  17  29.0 

0.17 

16  15.7 

29 

18  41  18.37 

0.364 

22  18  47.5 

0.37 

18  12.6 

29 

18  42  27.45 

0.179 

22  17  33.4 

0.19 

16  11.7 

30 

18  41  26.90 

0.347 

22  18  38.7 

0.36 

18    8.8 

30 

18  42  22l95 

0.196 

22  17  38.3 

0.91 

16    7.7 

31 

18  41  35.01 

0.399 

22  18  30.2 

0.35 

18    5.0 

31 

18  42  18.05 

0.919 

22  17  43.6 

OJU 

16    3.7 

32 

18  41  42.70 

■H).319 

1-22  18  22.1 

+0.33 

18    1.2 

32 

18  42  12.75 

-^jam 

1-22  17  49.4 

-0.95 

15  59.7 

Dft7  of  the  Month. 

1ft 

Uth. 

9lBt. 

tltit. 

Day  of  the  Month, 

lit. 

Uth. 

fltl 

tilt. 

Polar  Semidian 
Horizontal  Par 

letei       i'.5 
allax      0.9 

re 

0.9 

7.7 
0.9 

7.8 
0.9 

Polar  Semidian 
Horizontal  Par 

leter 
allax 

/.8 
0.9 

8i) 
0.9 

8'.1 
0.9 

8'iS 
04^ 
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GREENWICH  MEAN  TIME. 

HAY. 

JtTNE. 

3 
1 

AfcemUon. 

Var.of 
R.  A. 

fori 
Hour. 

Apparent 
DocUnation. 

Vflr.of 
Dec 

fori 
Hoar. 

Meridian 
Passage. 

I 

Apparent 

lUght 
Aicensios. 

Var.of 
R.  A. 
fori 
Hoar. 

Ivar.of 
Apparent       Dec 
Declination,     for  1 
Hoar. 

Meridian  \ 
Panate. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     M 
18  42  18.05 

N 

-0.919 

-22^*17  43!6 

n 

-0.23 

h    m 
16    3.7 

1 

h    m     M      1     8 
18  36  44.16-0.650 

0       ,       n    \        n 

-22  23  42.2^  -0.6^ 

h     m 
13  56.2 

2 

18  42  12.75 

0.999 

22  17  49.4 

0.25 

15  59.7 

2 

18  36  28.43 

o.eeo 

22  23  58.6J    0.69*  13  52.0  ' 
22  24  15.2I    0.70*  13  47.8 

3 

18  42    7.05 

0.946 

22  17  55.6 

0.97 

15  55.6 

3 

18  36  12.46 

,.m 

4 

18  42    0.95 

0.903 

22  18    2.3 

0.29   15  51.6 

4 

18  35  56.27 

o.en> 

22  24  32.0|    0.7o|  13  43.6 

5 

18  41  54.45 

0.979 

22  18    9.4 

0.30 

16  47.6 

5 

18  35  39.85 

e.6» 

22  24  48.9     0.7i'  13  39.4 

6 

18  41  47.56 

0.995 

22  18  16.9 

0.39 

15  43.5 

6 

18  35  23.21 

0.696 

22  25    6.0     0.79  13  85.2 

7 

18  41  40.28 

0.311 

22  18  24.9 

0.34)  15  39.5 

7 

18  35    6.36 

0.708 

22  25  23.3'    0.79  13  31.0 

8 

18  41  32.61 

0.397 

22  18  33.4 

0.36  15  35.4 

8 

18  34  49.31 

O.-M 

22  25  40.7,    0.73'  13  26-7 

9 

18  41  24.56 

0.343 

22  18  42.2 

0.38 

15  31.3 

9 

18  34  32.07 

o.ms 

22  25  58.2     0.73'  13  22.5 

10 

18  41  16.13 

0.359 

22  18  51.4 

0.39 

15  27.2 

10 

18  34  14.65 

0.790 

22  26  16.9|    0.74'  13  18^3 

11 

18  41    7.33 

0.375 

22  19    1.0 

0.41 

15  23.2 

11 

18  33  57.06 

0.7. « 

22  26  83.7J    0.74  13  14.1 

12 

18  40  58.15 

0.390 

22  19  11.0 

0.43   15  19.1 

12 

18  33  39.30 

0.743 

22  26  51.6     6.75  13    9.8 

13 

18  40  48.60 

0.406 

22  19  21.4 

0.44^  15  15.0 
0.46  15  10.9 

13 

18  33  21.38 

0.750 

22  27    9.6;    0.75*  13    5.6 

14 

18  40  38.68 

0.491 

22  19  32.2 

14 

18  33    3.a 

0.7» 

22  27  27.6     0.75  13    1.4  , 
22  27  46.7!    0.76  12  57.1  1 

15 

18  40  28.40 

0.436 

22  19  43.4 

0.47 

15    6.8 

15 

18  32  45.10 

0.768 

16 

la  40  17.77 

«».450 

22  19  54.9 

0.49 

15    2.7 

16 

18  32  26.75 

0.767 

22  28    3.9     0.76  12  62.9 

17 

18  40    6.80 

0.464 

22  20    6.7 

0.6a 

14  58.6 

17 

18  32    8.27 

0.779 

22  28  22.2'    0.76  12  48.7 
22  28  40.5     0.76'  12  44.4 

18 

18  39  55.48 

0.479 

22  20  18.9 

0.51 

14  54.4 

18 

18  31  49.69 

0.770 

19 

18  39  43.82 

0.493 

22  20  314 

0.53 

14  50.3 

19 

18  31  31.02 

0.780 

22*28  58.8'    0.76  12  40.2 

20 

18  39  31.8-2 

0.507 

22  20  44  3 

OAS 

14  46.2 

20 

18  31  12.27 

0.783 

22  29  17.1'    0.76  12  35.9 
22  29  35.5     O.77I  12  31.7  | 

21 

18  39  19.49 

0.591 

22  20  57.6 

0.58 

14  42.0 

21 

18  30  5:^44 

0.786 

22 

18  39    6.83 

0.534 

22  21  11.2 

0.57 

14  37.9 

22 

18  30  34.53 

0.780 

22  29  53.9I    0.77!  12  27.4  1 

23 

18  :«  53.86 

0.647 

22  21  25.1 

0.f8  14  33.7 

23 

18  30  15.56 

0.709 

22  30  12.3     0.76;  12  23.2 
22  30  30.6    0.76'  12  19.0 

24 

18  38  40.59 

0.559 

22  21  39.2 

0.69  14  29.6 

24 

18  29  56.53 

0.794 

25 

18  38  27.0*^ 

0.571 

22  21  53.6 

0.61  14  25.4 

25 

18  29  37.46 

0.795 

22  30  48.9     0.7^  12  14.7  \ 
22  31    7.2'    0-76  12  10.5 

26 

18  38  18.16 

0.584 

22  22    8.3 

0.69  14  2i.3 

26 

18  29  18.35 

0.797 

27 

18  37  69.01 

0.606 

22  22  23.3 

0.63  14  17.1 

27 

18  28  59.22 

0.797 

22  31  25.4'    6.76'  12    6.2 

28 

18  37  44.58 

0.607 

22  22  38.6     0.64'  14  12.9 

28 

18  28  40.08 
18  28  20.95 
18  28    1.83 

0.797 

22  31  43.6     0.76  12    2.0  1 

29 

18  37  29.87 

0.619 

22  22  54.2*    0.65*  14    8.7 

29 

0.797 

22  32    1.8     0.76'  11  57.7  ' 

30 

18  37  14.89 

04»0 

22  23  lO.O'    %M  14    4.5 

30 

0.796 

92  32  19.91    0.75  11  53.5 

31 

Id  36  60.66 

0.640 

22  23  26.0    0.67 
-22  23  42.^  -«.68 

14    0.3 

31 

18  27  42.73 

0.795 

22  32  38.0     0.76  11  49.2 
-22  32  56.l| -0.75!  11  45.0 

32 

IS  36  44.16 

-0.650 

13  56.2 

32 

18  27  23.6^ 

-0.794 

lit 

Uth. 

Sltt      tilt 

1 

1st 

nth. 

91st. 

tlM. 

Polar  Semidian 
Horizontal  Pan 

leter 
dlax 

0.9 

0.9 

1.0 

^:6 
1.0 

Polar  Semidian 
Horizontal  Pan 

leter 
illax 

^;6 
1.0 

8'6 
1.0 

8^ 
1.0 

a(5 
1.0 
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^^ 


GREENWICH  MEAN  TIM^. 

JULY. 

AUGUST.                              1 

1 

Q 

AHWDsion.  . 

W.of 
R.A. 
fori 
near. 

Apparent 
Declination. 

Vnr.of 
Dec. 
fori 
Uour. 

Meridian 
Pa«HHgo. 

4 
1 

Aiceniiion.  . 

Var.of 
R.  A. 
for  1 
Hoar. 

Apparent 
Decbnation. 

Var.of 
Dee. 
fori 
Hour. 

Meridian  ' 
Pawage. 

Hoon. 

Tfoon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

I 

h    m     a 
18  27  42.73 

-0.785 

O         t         41 

-22  32  38.0 

-0.75 

h    m 
11  49.2 

1 

h    m     ■ 
18  18  48.06 

-0.583 

-22  40  59!l 

$1 
-0.58 

h    m 
9  38.5 

2 

18  27  23.65 

0.794 

22  32  56.1 

0.75 

11  45.0 

2 

18  18  34.22 

0.570 

22  41  12.9 

0.57 

9  34.4 

3 

18  27    4.60 

0.793 

22  33  14.1 

0.75 

11  40.7 

3 

18  18  20.68 

0.558 

22  41  26.6 

0.57 

9  30.2 

4 

18  26  45.59 

0.791 

22  33  31.9 

0.74 

11  36.5 

4 

18  18    7.44 

0.545 

22  4140.2 

0.56 

9  26.0 

5 

18  26  2G.G3 

0.789 

22  33  49.6 

0.73 

11  32.2 

5 

18  17  54.51 

0.533 

22  41  53.6 

0.55 

9  21.9 

6 

18  26    7.73 

0.786 

22  34    7.1 

0.73 

11  28.0 

6 

18  17  41.89 

0.519 

22  42    6.8 

0.55 

9  17.8 

7 

18  25  48.89 

0.783 

22  34  24.5 

0.73 

11  23.7 

7 

18  17  29.59 

0.506 

22  42  19.8 

0.54 

9  13.6 

8 

18  25  30.13 

0.780 

22  34  41.9 

0.73 

11  19.5 

8 

18  17  17.61 

0.499 

22  42  32.6 

0.53 

9    9.5 

9 

18  25  11.47 

0.775 

22  34  59.2 

0.73 

11  15.2 

9 

18  17    5.96 

0.479 

22  42  45.3 

0.53 

9    5.4 

10 

18  24  52.91 

0.771 

22  35  16.4 

0.71 

11  11.0 

10 

18  16  54.64 

0.464 

22  42  57.8 

0.58 

9    1.3 

11 

18  24  34.46 

0.786 

22  35  33.5 

0.71 

11    6.8 

11 

18  16  43.67 

0.450 

22  43  10.2 

0.51 

8  67.2 

13 

18  24  16.12 

0.761 

22  35  50.5 

0.70 

U    2.5 

12 

13  16  33.05 

0.435 

22  43  22.5 

0.51 

8  53.1 

13 

18  23  57.91 

0.756 

22  36    7.3 

0.70 

10  58.3 

13 

18  16  22.78 

0.430 

22  43  34.6 

0.50 

8  49.0 

!  14 

18  23  39.84 

0.750 

22  36  24.0 

0.69 

10  54.) 

14 

18  16  12.87 

0.405 

22  43  46.5 

0.49 

8  44.9 

15 

18  23  21.92 

0.743 

22  36  40.5 

0.66 

10  49.8 

15 

18  16    3.33 

0.390 

22  43  58.3 

0.49 

8  40.8 

IG 

18  23    4.15 

0.737 

22  36  56.8 

0.68 

10  45.6 

16 

18  15  54.16 

0.374 

22  44    9.9 

0.48 

8  36.7 

17 

18  22  46.54 

0.730 

22  37  13.0 

0.67 

10  41.4 

17 

18  15  45.37 

0.358 

22  44  21.4 

0.48 

8  32.6 

18 

18  22  29.11 

0.733 

22  37  29.1 

0.67 

10  37.2 

18 

18  15  36.96 

0.343 

22  44  32.8 

0.47 

8  28.5 

19 

18  22  11.86 

0.715 

22  37  45.1 

0.66 

10  33.0 

19 

18  15  28.93 

0.387 

22  44  44.1 

0.47 

8  24.5 

20 

18  21  54.80 

0.707 

22  38    1.0 

0.66 

10  28.8 

20 

18  15  21.28 

0.311 

22  44  55.3 

0.46 

8  20.4 

21 

18  21  37.94 

0.696 

22  38  16.8 

0.65 

10  24.6 

21 

18  15  14.02 

0.994 

22  45    6.3 

0.45 

8  16.4 

22 

18  21  21.29 

0.689 

22  38  32.4 

0.65 

10  20.4 

22 

18  15    7.15 

0.378 

i»  45  17.1 

0.45 

8  12.3 

23 

18  21    4.86 

0.680 

22  38  47.8 

0.64 

10  16.2 

23 

18  15    0.68 

0.361 

22  45  27.7 

0.44 

8    8.3 

24 

18  20  48.66 

0.670 

22  39    3.0 

0.63 

10  12.0 

24 

18  14  54.62 

0.344 

22  45  38.2 

0.43 

8    4.2 

25 

18  20  32.69 

0.660 

22  39  18.0 

0.03 

10    7.8 

25 

18  14  48.96 

0^237 

22  45  48.5 

0.43 

8    0.2 

26 

18  20  16.97 

0.650 

22  39  32.8 

0.61 

10    3.6 

26 

18  14  43.71 

0.310 

22  45  58.7 

0.49 

7  56.2 

27 

18  20    1.50 

0.639 

22  39  47.5 

0.61 

9  59.4 

27 

18  14  38.86 

0.194 

22  46    8.8 

0.43 

7  52.2 

28 

18  19  46.29 

0.639 

22  40    2.1 

0.61 

9  55.2 

28 

18  14  34.41 

0.177 

22  46  18.8 

0.41 

7  48.2 

29 

18  19  31.33 

0.618 

22  40  16.6 

0.60 

9  51.0 

29 

18  14  30.37 

0.160 

22  46  28.6 

0.41 

7  44.2 

30 

18  19  16.63 

0.607 

22  40  30.9 

0.59 

9  46.9 

30 

18  14  26.74 

0.143 

22  46  38.3 

0.40 

7  40.2 

31 

18  19    2.20 

0.505 

22  40  45.1 

0.50 

9  42.7 

31 

18  14  23.53 

0.135 

22  46  47.8 

0.39 

7  36.2 

32 

18  18  48.06 

-0.583 

-22  40  59.1 

-0,58 

0  38.5 

32 

18  14  20.73 

-o.ioa 

-22  46  57.2 

-0.39 

7  32.3 

Day  of  the  Montli, 

1st. 

nth. 

21it 

tilt. 

Day  of  the  Month, 

.lat 

11th. 

21it 

tltt. 

Polar  Semidiau 
UorizoDtal  Par 

1 

neter     .^6 
allax      1.0 

1.0 

8^ 
1.0 

8^ 
1.0 

Polar  Semidian 
Horizontal  Par 

leter 
aUax 

^:5 

0.9 

a4 

0.9 

8.3 
0.9 

8!2 
09 

d4:0 


SATURN,  isri. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
AsceoBion. 


Noon, 


h  m 
18  14  20.73 
18  14  18.35 
18  14  16.39 
18  14  14.84 
18  14  13.71 


Var.of 
R.  A. 
fori 
Hour. 


Noon, 


18  14  13.00 
18  14  12. 
18  14  12. 
18  14  13.44 
18  14  14.43 


,72-0. 
87 -H). 


18  14  15.85 
18  14  17.70 
18  14  19.98 
18  14  22.69 
18  14  25.83 

18  14  29.39 
18  14  33.38 
18  14  37.80 
18  14  42.65 
18  14  47.92 

18  14  53.61 
18  14  59.72 
18  15  6.25 
18  15  13.19 
18  15  20.55 

18  15  28.:W 
18  15  36.51 
18  15  45.11 
18  15  54.12 
18  16    3.53 


-0.108 
0.09U 
0.073 
0.056 
0.038 


0.091 
.003 
015 
0.033 
0.050 


Apparent 
Dedinatioo. 


Var.of 
Dec 
fori 
Hour. 


Noon, 


0.068 
0.086 
0.104 
0.122 
0.140 

0.157 
0.175 
0.193 
0.211 
0.1 

0.946 
0.963 
0.981 
0.998 
0.315 

0.333 
0.350 
0.367 
0.384 
0.400 


18  16  13.34   0.417   22  50  23.0 
18  16  23.55+0.4341-22  50  26.9 


-22  46  57.2 
22  47  6.4 
22  47  15.4 
22  47  24.3 
22  47  33.0 

22  47  41.6 
22  47  50.1 
22  47  58.5 
22  48  6.7 
22  48  14.8 

22  48  22.7 
22  48  30.4 
22  48  37.9 
22  48  45.2 
22  48  52.4 

22  48  59.5 
22  49  6.4 
22  49  13.1 
22  49  19.6 
22  49  25.9 

22  49  32.1 
22  49  38.1 
22  49  43.9 
22  49  49.5 
22  49  54.9 

22  50  0.2 
22  50  5.3 
22  50  10.1 
22  50  14.6 
22  50  18.9 


Noon. 


Meridian 
Passage. 


-0.39 
0.38 
0.37 
0.37 
0.36 

0.36 
0.35 
0.35 
0.34 
0.33 

0.33 
0.39 
0.31 
0.30 
0.30 

0.99 
0.28 
0.98 
0.97 
0.96 

0.95 
0.95 
0.94 
'0.93 
0.99 

0.99 
0.91 
0.19 
0.18 
0.17 

0.17 
-0.16 


h  m 
7  32.3 
7  28.3 
7  24.3 
7  20.4 
7  16.4 

7  12.5 

7  8.6 
7  4.6 
7  0.7 
6  56.8 

6  52.9 
6  49.0 
6  45.1 
6  41.2 
6  37.3 

6  33.4 
6  29.6 
6  25.7 
6  21.9 
6  18.0 

6  14.2 
6  10.4 
6  6.5 
6  2.7 
5  58.9 

5  55.1 
5  51.3 
5  47.6 
5  43.8 
5  40.0 

5  36.2 
5  32.5 


3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
AMsension. 


Noon, 


Var.of 
R.  A. 
fori 
Hour. 


Noon. 


h  m 
18  16  13.34 
18  16  23.55 
18  16  34.17 
18  16  45.19 
18  16  56.60 

18  17  8.40 
18  17  20.59 
18  17  33.16 
18  17  46.12 
18  17  59.47 

18  18  13.21 
18  18  27.33 
18  18  41.83 
18  18  56.70 
18  19  11.94 

18  19  27.55 
18  19  43.52 
18  19  59.84 
18  20  16.51 
18  20  33.53 

18  20  50.90 
18  21  8.62 
18  21  26.68 
18  21  45.07 
18  22  3.79 

18  22  22.83 
18  22  42.20 
18  23  1.1 
18  23  21.90 
18  23  42.22 


Apparent 
Declination. 


Noon. 


+0.417 
0.434 
0.451 
0.467 
0.484 

0.500 
0.516 
0.539 
0.548 
0.564 

0.580 
0.596 
0.612 
0.697 
0.643 

0.658 
0.673 
0.687 
0.709 
0.716 

0.731 
0.745 
0.759 
0.773 
0.787 

0.800 
0.814 
0.897 
0.840 
0.853 


Var.of 
Dfc 
fori 

Uonr, 


Noon. 


-22  50  23.0 
22  50  26.9 
22  50  30.5 
22  50  33.9 
22  50  37.0 

22  50  39.9 
22  50  42,6 
22  50  45.1 
22  50  47.4 
22  50  49.4 

22  50  51.1 
22  50  52.1 
22  50  53.5 
22  50  54.2 
22  50  54.6 

22  50  54.8 
22  50  54.7 
22  50  54.3 
22  50  53.6 
22  50  52.6 

22  50  51.3 
22  50  49.6 
22  50  47.5 
22  50  45.0 
22  50  42.2 

22  50  39.0 
22  50  35.5 
22  50  31.7 
22  50  27.5 
22  50  22.9 


18  24    2.84    0.865   22  50  17.9     0.tt,    3  46.1 
18  24  23.76ko.878-22  50  12.5  +0.93    3  42.5 


-0.17 
0.16 
0.15 
0.14 
0.13 

0.19 

0.11 

0.10 

0.( 

0.08 

0.06 
0.05 
0.04 
0.09^ 


Passage. 


I 


h  m 
5  36.2 
5  32.5 
5  28.7 
5  25.0 
5  21J2 

5  17.5 
5  13.8 
5  10.0 
5  6.3 
5    2.6 

4  58.9 
4  55.2 
4  51.5 

4  47.8 


-O.oij  4  44.2 

0.00  4  40.5 

+0.oi|  4  36.8  ! 

0.02  4  33.2 

0.U  4  29.5 

0.05  4  25.9 


0.06 
0.08 
0.10 
0.11 
0.19 

0.14 
0.15 
0.17 
0.18 
0.90 


4  22.2 
4  18.6 
4  15.0 
4  11.3 
4    7.7 

4  4.1 
4  0.5 
3  56.9 
3  53.3 
3  49.7 


Day  of  the  Month, 


Polar  Semidiameter      SJ2 
Horizontal  Parallax      0.9 


nth. 


^:o 

0.9 


91st. 


7.9 
OS) 


tlst. 


Day  of  the  Month, 


1st 


7J6 
0.9 


Polar  Semidiameter 
Horizontal  Parallax 


0.9 


Uth. 


7.6 
0.9 


Stsk 


7.5 

0.9 


Slst. 


7.4 
0.8 


SATURN,  1871. 


S41 


GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

1  ^ 

1 

1 

^fiSr' 

Var.  of 
R.A. 
fori 
Hour. 

D^TToiu 

Var.  of 
D«c 
fori 

Hour. 

Meridian 
Paauige. 

1 

Aiceiuion. 

Var.  of 
R.A. 
fori 
Hour. 

Appan*nt 
DeclinaUon. 

Vftf.of 
IVc 
fori 

Hour 

Meridian 
PnMage. 

JVOM. 

Noon. 

Noon, 

Noon. 

Noon. 

Aboil. 

Aboil. 

iVbon, 

1 

h    m      8 
18  24  23.76 

1 

-22  50  12.5 

+0.S3 

h    m 
3  42.5 

1 

fa    m      M 
18  36  51.24 

I* 
+1.168 

O         /         // 

-22  44    7.3 

+0.80 

h    ni 
1  57.0 

2 

18  24  44.98 

0.890 

22  50    6.7 

0.85 

3  38.9 

2 

18  37  19.36 

1.175 

22  43  47.8 

0.89 

1  53.5 

3 

18  25   6.49 

0.903 

22  50    0.5 

0.97 

3  35.4 

3 

18  37  47.64 

1.183 

22  43  27.7 

a.85 

150.0 

4 

18  25  28.29 

0.914 

22  49  53.9 

0.96 

3  31.8 

4 

18  38  16.08 

1.188 

22  43    7.1 

0.87 

146.6 

5 

18  25  50.38 

0.996 

22  49  46.9 

0.30 

3  28.2 

5 

18  38  44.67 

1.194 

22  42  46.0 

0.89 

1  43.1 

6 

IS  26  12.76 

0.998 

22  49  39.5 

0.39 

3  24.7 

6 

18  39  13.40 

1.900 

22  42  24.4 

0.91 

139.6 

7 

18  26  35.42 

0.950 

22  49  31.7 

0.34 

3  21.1 

7 

18  39  42.27 

1.906 

22  42    2.4 

0.93 

136.2 

8 

18  26  58.37 

0.909 

22  49  23.4 

0.35 

3  17.6 

8 

18  40  11.27 

1.911 

22  41  39.9 

0.95 

132.7 

9 

18  27  21.60 

0.973 

22  49  14.7 

0.37 

3  14.0 

9 

18  40  40.39 

1.916 

22  41  16.9 

0.97 

129.3 

10 

18  27  45.09 

0.984 

22  49    5.6 

0.39 

3  10.5 

10 

18  41    9.63 

\SS\ 

22  40  53.4 

0.99 

125.8 

11 

18  28    8.83 

0.994 

22  48  56.1 

0.41 

3    6.9 

11 

18  41  39.00 

1J996 

22  40  29.4 

1.01 

122.4 

12 

18  28  32.82 

1.005 

22  48  46.1 

0.49 

3    3.4 

12 

18  42    8.49 

1.931 

22  40    4.8 

1.04 

1  15.0 

13 

18  28  57.06 

1.015 

22  48  35.7 

0.44 

2  59.8 

13 

18  42  38.09 

1.936 

22  39  39.7 

1.06 

1  15.5 

14 

18  29  21.55 

1.085 

22  48  24.8 

0.46 

2  56.3 

14 

18  43    7.80 

1.940 

22  39  14.1 

1.08 

1  12.1 

15 

18  29  46.28 

1.036 

22  48  13.5 

0.48 

2  52.8 

15 

18  43  37.60 

1.943 

22  38  48.1 

1.09 

1    8.6 

16 

18  30  11.26 

1.046 

22  48    1.7 

0.50 

2  49.3 

16 

18  44    7.48 

1.946 

22  38  21.6 

1.11 

1    5.2 

17 

18  30  36.48 

1.056 

22  47  49.4 

0.59 

2  45.8 

17 

18  44  37.43 

1.250 

22  37  54.6 

1.14 

1     1.8 

18 

18  31    1.94 

1.065 

22  47  36.6 

0.54 

2  42.3 

18 

18  45    7.46 

ijea 

22  37  27.1 

1.15 

0  58.3 

19 

18  31  27.62 

1.074 

22  47  23.4 

0.56 

2  38.8 

19 

18  45  37.56 

1.356 

22  36  59.2 

1.17 

0  54.9 

20 

18  31  53.51 

1.083 

22  47    9.7 

0.58 

2  35.3 

20 

18  46   7.74 

1.959 

22  36  30.8 

1.19 

0  51.5 

21 

18  32  19.61 

1.099 

22  46  55.5 

0.60 

2  31.8 

21 

18  40  3799 

1.963 

22  36    1.9 

1.91 

0  48.0 

22 

18  32  45.91 

1.100 

22  46  40.8 

0.69 

2  28.3 

22 

18  47    8.30 

1.364 

22  35  32.5 

ISQ 

0  44.6 

23 

18  33  12.41 

1.106 

22  46  25.7 

0.64 

2  24.8 

23 

18  47  38.67 

1.966 

22  35    2.7 

1.95 

0  41.2 

24 

18  33  39.11 

1.117 

22  46  10.1 

0.66 

2  21.3 

24 

18  48    9.09 

1.968 

22  34  32.4 

1.27 

0  37.8 

25 

18  34    6.01 

1.195 

22  45  54.0 

0.68 

2  17.8 

25 

18  48  39.55 

1.970 

22  34    1.7 

1.99 

0  34.3 

26 

18  34  33.10 

1.133 

22  45  37.4 

0.70 

2  14.3 

26 

18  49  10.04 

1.971 

22  33  30.5 

1.31 

0  30.9 

27 

18  35    0.38 

1.140 

22  45  20.3 

0.79 

2  10.8 

27 

18  49  40.57 

1.973 

22  32  58.8 

1.33 

0  27.5 

28 

18  35  27.84 

1.148 

22  45    2.8 

0.74 

2    7.4 

28 

18  50  11.13 

1.974 

22  32  26.7 

1.35 

0  24.1 

29 

18  35  55.48 

1.155 

22  44  44.8 

0.76 

2    3.9 

29 

18  50  41.71 

1.975 

22  31  54.2 

1.36 

0  20.6 

30 

18  36  23.28 

1.169 

22  44  26.3 

0.78 

2    0.4 

30 

18  61  12.32 

1.976 

22  31  21.3 

1.38 

0  17.2 

31 

18  36  51.24 

1.168 

22  44    7.3 

0.80 

1  57.0 

31 

18  51  42.95 

1.976 

22  30  47.9 

1.40 

0  13.8 

39 

18  37  19.36 

+1.175 

L22  43  47.81 

+0.W 

153.5 

32 

18  52  13.59 

+ijn7 

-22  30  14.1 

+1.43 

0  10.4 

Day  of  the  Month, 

let 

nth. 

aiit 

tint 

Day  of  the  Month. 

Ist. 

nth. 

91it. 

tlst 

Polar  Semidian 
Horizontal  Part 

leter 
dlax 

0.8 

/3 
0.8 

1.2 

0.8 

7iJ 
0.8 

Polar  Semidian 
Horizontal  Par 

leter      i'.2 
allax      0.8 

0.8 

7^1 
0.8 

71 
0.8 

31 


d4:d     SUN'S  COORDINATES,  1871. 


Greenwich 
aieau  Noon. 

X. 

Y. 

X. 

Oreenwieb 
Mean  Noon. 

X. 

Y. 

X. 

Jan.  1 

d 

1 

+.1825466 

—.8863166 

-.3845643 

Mar.  1 

d 
60 

+.9344948 

-.30^5789 

-.1317213 

2 

2 

.1997016 

.8831955 

.^832097 

2 

61 

.9403723 

.2886087 

.125225] 

3 

3 

.21679-35 

.8798006 

.3817362 

3 

62 

.9459650 

.2735522 

.1186916  ; 

4 

4 

.2338172 

.87613l>2 

.3801443 

4 

63 

.9512717 

^2584140 

.1121228 

5 

5 

ii507678 

.8721946 

.3784348 

a 

64 

.9562913 

iM31985 

.1055205 

6 

6 

.2676404 

.8679861 

.3:66082  ' 

6 

65 

.P610227 

i2279101 

.0988967 

7, 

7 

.2844299 

.8635087 

.37466o0 

7 

66 

.96o4650 

.2125531 

.0922233 

8| 

8 

.3011316 

.8^*^7638 

.3726058  1 

8 

67 

.9696170 

.1971318 

•0855320  t 

9 

9 

.3177406 

:a337527 

.3704311  1 

9 

6S 

.9734777 

.1816506 

.0788148 

10 

10 

.3342521 

.8484767 

.3681416  . 

10 

69 

.9770460 

.1661140 

.0720736 

11 

11 

.3506613 

.842«373 

.3657379  ' 

11 

70 

.98032081 

.1505261 

.0653105 

12 

12 

.3669631 

.8371360 

.3632207  1 

12 

71 

.9833013 

.1348916 

.0585274 

13 

13 

.3831524 

.8310743 

.360r907  j 

13 

72 

.9859866 

.1192150 

.0517262 

14 

14 

.3992241 

.8247537 

.3o78485  ! 

14 

73 

.9883757 

.1035011 

.0449088 

15 

15 

.4151730 

.8181759 

.3549948 

15 

74 

.9904677 

.0877547 

.0380773 

16 

16 

.4309940 

.8113426 

.3520305 

16 

75 

.9922619 

.0719806 

.0312337 

17 

17 

.4466818 

.8042559 

.348«)564 

17 

76 

.9937577 

.0561837 

.0243802 

18 

18 

.4622313 

.7969178 

.3457733 

18 

77 

.9949546 

.0403688 

.0175188 

19 

19 

.4776375 

.7893:W5 

.3424820 

19 

78 

.9958522' 

.0245410 

.0106515 

20 

20 

.4928954 

.7814966 

.3390837 

20 

79 

.99645021 

-.0087053 

—.0037806 

21 

21 

.5079998 

.7734187 

.3355796 

21 

80 

.9967485'  +.0071333| 

+.0030918 

22 

22 

.5229457 

.7650995 

.3319709 

22 

81 

.9967472 

.0229697 

.0099634 

23 

23 

.5377282 

.7565419 

.3282587 

23 

82 

.9964467 

.0387988 

.0168318 

24 

24 

.5523425 

.7477490 

.3244442 

24 

83 

.9958475 

.0546155 

.0236950 

25 

25 

.5667841 

.7387241 

.3205287 

25 

84 

.9949503 

.0704149 

.0305508 

26' 

26 

J>810484 

.7294704 

.3165137 

26 

85 

.9937558 

.0861920 

.0373970 

27 

27 

.5951310 

.7199911 

.3124006 

27 

86 

.9922651 

.1019419 

.0442314 

28 

28 

.6090276 

.7102893 

.3081910 

28 

87 

.9904792 

.1176599 

.0511)520 

29 

29 

.6227340 

.7003685 

.3038862 

29 

88 

.9883992 

.1333416 

.0578569  1 

30 

30 

.6362465 

.6902322 

.2994878 

30 

89 

.9860262 

.1489825 

.0646442 

31 ' 

31 

.6495616 

.675)8840 

.2949972 

31 

90 

.9833615 

.1645781 

.0714118 

Feb.  1 

32 

.6626755 

.6693273 

.2904160 

Apr.  1 

91 

.9804067 

.1801238 

.0781577 

2 

33 

.6755847 

.6585651 

.2857457 

2 

92 

.9771630, 

.1956153 

.08488,)') 

3 

34 

.6882855 

.6476007 

J8809877 

3 

93 

.9736318 

.2110487 

.0915767 

4 

35 

.7007745 

.6364375 

.2761435 

4 

94 

.9698145 

J2264199 

.0982461 

5 

36 

.7130483 

.6250791 

.2712147 

5 

% 

.9657124 

5417246 

.1048865  I 

6 

37 

.7251033 

.6135288 

.'4662028 

6 
7 

96 

.9613269 

.2569583 

.1114962 

7 

38 

.7369362 

.6017900 

i«>U093 

97 

.9566594^ 

.2721170 

.118')733 

8 

39 

.7485437 

.5898661 

.2559355 

8 

98 

.9517114 

.2871967 

.1246159 

^ 

40 

.7599225 

.5777605 

.2506831 

9 

99 

.9464843 

.3021932 

.1311222 

10 

41 

.7710691 

.5654768 

.2453536 

10 

100 

.9409795 

.3171023 

.1375905 

11 

42 

.7819795 

.5530185 

.2399484 

11 

101 

.9351984 

.3319198 

.1440190 

12 

43 

.7926507 

.5403893 

.2344690 

12 

102 

.9291426 

.3466413 

.1504059 

iJ 

44 

.8030793 

.5275926 

.2289171 

13 

103 

.9228138 

.3612626 

.1567493  ' 

45 

.8132623 

.5146321 

.2232944 

14 

104 

.0162137 

.3757793 

.1630474  ' 

15 

46 

.8231962 

.5015118 

.2176025 

15 

105 

.9093442 

.3901867 

.1692083 

16 

47 

.8328774 

.4882363 

.2118432  , 

16 

106 

.9022074 

.4044807 

.1755001 

17 

48 

.8423028 

.4748101 

.2060184 

17 

107 

.8948053 

.4186569 

.1816508 

18 

49 

.8514695 

.4612376 

.2001302  1 

18 

108 

.8871402 

4327109 

.1877486 

19 

50 

.8603745 

.4475229 

.1941802  ; 

19 

109 

.8792145 

.4466383 

.1937918 

20 

51 

i^90150 

.4336705 

.1881702 

20 

110 

.8710310 

.4604348 

.1997785 

21 

52 

.8773882 

.4196850 

.1821022  1 

21 

111 

.8625926 

.4740962 

.2057067 

22 

53 

.8854917 

.4t)55710 

.1759783  1 

22 

112 

.8539022 

.4876184 

.2115745 

23 

54 

.8933233 

.3913333 

.1698005  1 

23 

113 

.8449628 

.5*)09974 

.217:^02 

24 

55 

.9008808 

.3769768 

.1635710 

24 

114 

.8357773 

.5142294 

.2231221 

25 

56 

.9081623 
.9151660 

.3625063 

.1572919 

25 

115 

.8263488 

J>273107 

5287985 

26 

57 

.3479266 

.1509653 

26 

116 

.81668(W 

J>402375 

5344080 

27 

58 

.9218903 

.333242:^ 

.1445934 

27 

117 

J?067770 

.5530063 

.23994H!) 

28 

59 

.9283337 

.3184582 

.1381781 

28 

118 

.75)66404 

.5656138 

5454196 

29 

60 

+.9344948 

—.3035789 

—.1317213 

29 

30 
31 

1  119 

120 
121 

.7862745 

.7756826 
+.764H679 

J)780568 

.5903.320 
+.6024363 

5508188 

5561452  \ 
+5613975  1 

8UN^8  €06Hl>IJVATi:8«  1^71.     ^43 


Mean  I 

(rich 
(oon. 

d 
121 

X 

Y. 

Z. 

Greenwicli 
Mean  Noon. 

X. 

Y. 

Z. 

Maj  1 

+.7648679*  4-.6>-i4363 

+.2613975 

July  1 

d 
182 

— .161768C 

+.9207974 

+.3995306 

S 

'    122 

.753833G 

.6143666 

J^665742 

2 

183 

.1784401J 

.9182060 

.3984056 

a 

123 

.742583U 

.6261201 

.2716740 

3 

184 

.195064^ 

1   .9153576 

.^971691 

4 

124 

.7311213 

.6376939 

.2766955 

4 

185 

iil  16321] 

!   .9122529 

.3958214 

5 

125 

.7194489 

.6490851 

.2816375 

5 

186 

.2281427 

1   .9088926 

.3943629 

6 

126 

.7075704 

.6602DC6 

.2864988 

6 

187 

.24458!lo 

i   .9052774 

.3027940 

7 

1  1-^7 

.6954890 

.6713075 

ii912782 

7 

188 

.2609690 

,   .9014082 

.3911149 

'  ti 

ViS 

.6i32081 

.6821326 

J2959746 

8 

189 

.2772764 

,   .8972856 

.3893260 

«J 

\Zi 

.67i»7.i08 

.6927632 

.3005866 

9 

190 

.2935072 

,   .8929103 

.3874277 

10 

130 

.6580602 

.7031965 

.3051129 

10 

191 

.3096570 

!   .8882832 

.3854204 

11 

131 

.6451997 

.7134294 

.3095522 

11 

192 

.3257212 

!   .8834051 

.3833043 

12 

1  l*i 

.63215:i0 

.72:M585 

.3139032 

12 

193 

.341694!) 

.8782772 

.3810800 

13 

!  133 

.6189239 

!   .7:W2809 

.3181647 

13 

194 

.3575736 

.8729;K)7 

.3787480 

14 

134 

.6055161 

.74289;W 

.3223355 

14 

195 

.37:W523 

.8672768 

.3763087 

15 

135 

.5919334 

.7522J)42 

.3264143 

15 

196 

.3890260 

.8614070 

.3737626 

16 

'  136 

^781797 

.7614792 

.3303997 

16 

197 

.4045899 

.8552931 

.3711104 

17 

i  137 

.5642591 

.7704460 

.3342906 

17 

198 

.4200396 

.8489367 

.3683529 

18 

138 

.5501758 

.7791918 

.3380858 

18 

199 

.4353703 

.8423.396 

.3654909 

19 

139 

.5359344 

.7877139 

.3417840 

19 

200 

.4505771 

.8a55037 

.3625253 

80 

140 

J>215393 

.7960097 

.3453842 

20 

201 

.4656554 

.8284312 

.3594570 

21 

141 

.5069950 

•8040771 

.3488853 

21 

202 

.48)6008 

.8211243 

.3562869 

22 

142 

.492:^061 

.8119139 

.3522863 

22 

203 

.4954088 

.8135853 

.3530160 

23 

14a 

4774772 

.8195178 

.3555862 

23 

2.)4 

.5100756 

.8058167 

.3496453 

24 

144 

.4625129 

.8268871 

.3587842 

24 

205 

.5245C6S 

.7978210 

.3461759 

25 

145 

.4474176 

.8340199 

.3618796 

25 

206 

/>389684 

.7896006 

.3426089 

26 

146 

.4321958 

.8409144 

.3648716 

26 

207 

.5531864 

.7811581 

.3389453 

27 

147 

.4168524 

.8475693 

.3677594 

27 

208 

.5672470 

.7724960 

.3351863 

28 

148 

.401:^926 

.8539830 

.3705423 

28 

209 

.5811467 

.76:16169 

.3313331 

29 

149 

.3858204 

.8601540 

.3732197 

29 

210 

.5948818 

.7545233 

.3273868 

30 

150 

.3701404 

.8660811 

.3757912 

30 

211 

.6084487 

.7452178 

.3233485 

31 

151 

.3543566 

.8717630 

.3782562 

31 

212 

,6218441 

.7357028 

.3192195 

June  1 

152 

.3384734 

.8771986 

.3806142 

Aug.  1 

213 

.6350643 

.7259808 

.3150008 

2 

153 

.3224951 

.8823866 

.3828646 

2 

214 

.6481053 

.716)543 

.31(K>9.34 

3 

154 

.3064262 

i!87:ftS>5H 

.3850071 

3 

215 

.6609641 

.7059261 

.3062983 

4 

155 

iK)02710 

.8i)20151 

.3870411 

4 

216 

.6736370 

.6055981 

.3018168 

5 

156 

J2740336 

.8064533 

.3889662 

5 

217 

.6861202 

.6350723 

.2972500 

6 

8 

157 

.2577184 

.9006392 

.3907819 

6 

218 

.6984102 

.6743.533 

.2925990 

158 

iM13297 

.9045718 

.3924875 

7 

219 

.7105034 

.6634412 

.2878650 

159 

.2248717 

.9082497 

.3.040827 

8 

220 

.7223962 

.652:3403 

.2830490 

9 

160 

.2083486 

.9116716 

.3955671 

9 

221 

.7340850 

.64105:52 

.2781522 

10 

161 

.1917650 

.9148364 

.3969401 

10 

222 

.7455661 

.6295827 

.2731758 

11 

162 

.1751257 

.9177430 

.3982012 

11 

223 

.7568358 

.6179318 

iJ681212 

12 

163 

.1584:^54 

.9203903 

.3993499 

12 

224 

.7678902 

.6J610,36 

.2620897 

13 

164 

.1416990 

.9227773 

.4003858 

13 

225 

.7787258 

.5941012 

.2577826 

14 

165 

.1249213 

.9249029 

.4013085 

14 

226 

.7893391 

.5810281 

.2525013 

15 

166 

.1081074 

.9267663 

.4021175 

15 

227 

.7997266 

.5605879 

.2471473 

16 

167 

.0912622 

.9283668 

.4028126 

16 

228 

.8098848 

.5570841 

.2417223 

17 

168 

.0743907 

.9297041 

.4033936 

17 

229 

.8198104 

.5444205 

.2362281 

18 

169 

.0574978 

.9307778 

.4038602 

18 

230 

.8295005 

.5316011 

.2306662 

19 

170 

.0405884 

.9315876 

.4042123 

19 

231 

.8389521 

.5186301 

iJ250381 

20 

171 

.0236677 

.9321333 

.4044498 

20 

232 

.8481624 

.5055113 

.2193457 

21 

172 

+.0067411 

.9:*24150 

.4045727 

21 

233 

.8571286 

.4922486 

.2135908 

22 

173 

—.0101863 

.9.324:}29 

.4045809 

22 

234 

.8658483 

.4788461 

.2077750 

23 

174 

.0271095 

.9321870 

.4044746 

23 

235 

.8743189 

.4653077 

.2018999 

24 

175 

.04402a> 

.9316778 

.4042538 

24 

236 

.8825379 

.4516371 

.1959672 

25 

176 

.0609235 

.930906 J 

.4039189 

25 

237 

.8905033 

.4378382 

.1899793 

s 

177 

xfns\m 

.9208723 

.4034702 

26 

238 

.8982132 

.4239150 

.1839374 

178 

.0946623 

.9285773 

.4'»2i)081 

27 

239 

.9056656 

.4098714 

.1778432 

28 

179 

.1114920 

.9270215 

.4022328 

28 

240 

.9128585 

.3957113 

.1716986 

3 

183 

.1282891 

i)252058 

.4014446 

29 

241 

.9197899 

.3814385 

.1655053 

181 

.1450492 

.9231309 

.4005437 

30' 

242 

.9264583 

.3670569 

.1592650 

31 

182 

-.1617680 

+i)207974 

+.3995306 

31 

243 

.9328612 

.3525705 

.1529793 

32 

244 

— .9389f»6;) 

+.3379830 

+.1466498 
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Greenwich 
Mean  Noon. 

Sept.  1  244 

X. 

y; 

S. 

Greenwich 
MeMftNoon. 

X. 

•  Y. 

S. 

—.9389969*  +.3379830 

+.1466498 

Nov.  1 

d 
305 

-.7746932 

—.5682998 

—.2465861 

2 

245 

.9448635 

.3232981 

.1402781 

2 

306 

.7635546 

.5804899 

iJ518748 

3 

246 

.9504590 

.3085196 

.1338660 

3 

307 

.7521842 

.5925055 

i»70878 

4 

247 

.9557814 

iJ936513 

.1274150 

4 

308 

.7405847 

.6043427 

.2622235 

5 

248 

.9608289 

.2786970 

.1209269  ' 

5 

309 

.7287592 

.615.9975 

.2672^J1 

6 

249 

.9655995 

.2636609 

.1144033  ! 

6 

310 

.7167109 

.6274660 

J2722560 

7 

250 

.9700913 

.2485472 

.1078460  t 

7 

311 

.7044431 

.6387442 

.27714m  . 

8 

2;>1 

.9743024 

.23336:)2 

.1012569  1 

8 

312 

.6919594 
.6792632 

.6498282 

.2819587 

9 

252 

.9782310 

.2181041 

.0946378  I 

9 

313 

.6607143 

^2866822 

10 

253 

.9818755 

.2027832 

.0879907  , 

10 

314 

.6663581 

.6713987 

.2913185 

11 

254 

.9852342 

.1874020 

.0813174 

11 

315 

.6532479 

.6818775 

.2958658 

12 

255 

.9883057 

.1719653 

.0746199 

12 

316 

.6399369 

.6921470 

.3003223 

13 

256 

.9910886 

.1564781 

.0679002 

13 

317 

.6264291 

.7022037 

.3046^)65 

14 

257 

.9935816 

.1409449 

.0611604 

14 

318 

.6127289 

.5988407 

.7120443 

.3089570 

15 

258 

.9957835 

.1253703 

.0544026 

15 

319 

.7216658 

.3131324 

16 

259 

.9976935 

.1097593 

.0476289 

16 

320 

.5847691 

.7310649 

.3172112 

17 

260 

0.9993109 

.0941169 

.0408412 

17 

321 

.5705187 

.7402385 

.3211922 

18 

261 

1.0006352 

.0784477 

.0340416 

18 

322 

.5560940 

.7491837 

.3250741  . 

19 

262 

1.0016660 

.0627566 

.0272325 

19 

323 

JS414997 

.7578978 

.32d8.V>7 

20 

263 

1.0024030 

.0470484 

.0204160 

20 

324 

.5267404 

.7663786 

.3325358 

21 

264 

1.0028461 

.0313279 

.0135942 

21 

325 

.5118208 

.7746234 

.3361132 

22 

265 

1.0029953 

+.0155998 

+.0067690 

22 

326 

.4967454 

.7826296 

.3395869 

23 

266 

1.0028505 

—.0001314 

—.0000575 

23 

327 

.4815189 

.7903951 

.3429561 

24 

267 

1.0024119 

.0158611 

.0068833 

24 

328 

.4661458 

.7979177 

.3462198 

25 

268 

1.0016799 

.0315849 

.0137065 

25 

32d 

.4506306 

.8051956 

.3493770 

26 

269 

1.0006548 

.0472985 

.0205251 

26 

330 

4349778 

.8122260 

.3524270 

27 

270 

0.9993367 

.0629976 

.0273372 

27 

331 

.4191919 

.8190074 

av>3689 

28 

271 

i)977260 

.0786777 

.0341409 

28 

332 

.4032774 

.8255375 

.3582018 

29 

272 

^9i>58229 

.0943347 

.0409343 

29 

333 

.3872389 

.8318144 

.3609247 

30 

273 

.9936276 

.1099642 

.0477156 

30 

334 

.3710809 

.8378361 

.3635368 

Oct.  1 

274 

.9911406 

.1255619 

.0544830 

Dec.  1 

335 

.3548079 

.8436006 

.3660373  j 

2 

275 

.9883621 

.1411232 

.0612346 

2 

336 

.3384242 

.8491057 

.3684254  i 

3 

276 

.9852924 

.1566436 

.0679684 

3 

337 

.3219346 

.8543494 

.3707001 

4 

277 

.9819320 

.1721190 

.0746826 

4 

338 

.3053439 

.8593295 

.3728607 

5 

278 

.9782812 

.1875450 

.0613754 

5 

339 

i2886572 

.6640441 

.3749063 

6 

279 

.9743404 

J2029169 

.0880447 

6 

340 

J2718796 

.8684914 

.3768361 

7 

280 

.9701104 

.2182301 

.0946885 

7 

341 

.2550161 

.8726696 

.3786492 

8 

281 

.9655914 

.23:^798 

.1013048 

8 

342 

J2380721 

.8765769 

.3803449  1 

9 

282 

4)607845 

iM86612 

.1078917 

9 

343 

.2210529 

.8802116 

.3819225 

10 

283 

.9556906 

.2637694 

.1144470 

10 

344 

J2039640 

.8835723 

,3833813 

11 

284 

.9503107 

5787997 

.1209687 

11 

345 

.1868109 

.8866577 

.3847207 

12 

285 

.9446461 

i2937472 

.1274546 

12 

346 

.1695994 

.8894666 

.3859401 

13 

286 

.9386983 

.3086072 

.1339025 

13 

347 

.1523351 

.8919980 

.3870391 

14 

287 

i>324685 

.3233748 

.1403104 

14 

348 

.1350237 

.8942510 

.3880174 

15 

288 

.9259585 

.3380453 

.1466763 

15 

349 

.1176709 

.8962249 

.3888747 

16 

289 

.9191704 

.3526138 

.1529982 

16 

350 

.1002825 

.8979193 

.3896105 

17 

290 

.9121062 

.3670756 

.1592739 

17 

351 

.0828642 

.8993339 

.3902246 

18 

291 

.90476S0 

.3814259 

.1655013 

18 

352 

.0654217 

.9004682 

.3907169 

19 

292 

.8971582 

.3956603 

.1716783 

19 

353 

.0479606 

.9013225 

.3910875 

20 

293 

.8892796 

.4097744 

.1778031 

20 

354 

.0304861 

.9018965 

.3913363 

21 

294 

.8811347 

.4237641 

.1838737 

21 

355 

-.0130035 

.9021904 

.3914635 

22 

295 

.8727258 

.4376253 

.1898883 

22 

356 

+.0044817 

.9022042 

.3914691 

23 

296 

.8640554 

.45ia'>38 

.1958454 

23 

357 

.0219641 

.9019381 

.3913532 

24 

297 

.8551261 

.4649456 

.2017432 

24 

358 

.0394385 

.9013926 

.3911160 

25 

298 

.8459405 

.4783968 

J2075799 

25 

359 

.0568998 

.9005680 

.3907576 

26 

299 

.8365015 

.4917a37 

i21 33537 

26 

360 

.0743428 

.8994646 

.3902782 

27 

300 

.826S118 

.5048625 

.2190631 

27 

361 

.0917627 

.898J828 

.3896783 

28 

301 

.816S7:W 

.517H6r>2 

.2247064 

28 

3fr2 

.1091544 

.8964228 

.3889571 

20 

302 

.8{)669:)2 

.53)7199 

.2302820 

29 

363 

.1265130 

.8044851 

.3881158 

33 

303 

.7962638 

.5434110 

.2:557882 

30 

364 

.1438334 

.8922700 

.3871544 

31 

,  304 

.785.5r)72 

.55503S) 

.2412234 

31 

365 

.1611103 

.^897780 

.3860731 

32 

305 

— 7746;)32 

— .56S^ )  W 

— .246'>86l 

32 

366 

+.1783:W5 

—.8870096 

— .384H719 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

t 

JANUARY. 

FEBRUARY. 

MARCH.        1 

Day  of 
Month. 

1 

1 

lYae  Longitnde. 

I^Utude. 

Traa  Loogitode. 

Latituda. 

Troe  Longitade. 

Latitude. 

!    ^'^ 

4r28  36'.6 

-4*"  31  7.8 

85  8  46:5 

-fl9  1:9 

9S  5£>  24!0 

-0''27  7:0 

tjj 

47  23  25.8 

4  12  39ii 

91  11  41.6 

0  46  34.4 

98  58  57.1 

+0  5  16.3 

1   2.0 

53  18  9.2 

3  51  29.3 

97  17  45.0 

-0  13  2J.0 

105  6  14.4 

0  37  54.1 

2.5 

59  13  15.2 

3  27  49.5 

103  27  19.4 

+0  20  20.8 

111  17  48.9 

1  10  25.6 

3.0 

65  9  10.0 

3  1  52.2 

109  40  43.6 

0  54  5.8 

117  34  9.4 

1  42  28.7  , 

1   3.5 

71  6  17.5 

2  33  51.3 

115  58  12.0 

1  27  30.8 

123  55  40.0 

2  13  39.0  i 

4.0 

77  4  59.4 

2  4  2.0 

122  19  54.6 

2  0  10.5 

130  22  39.1 

2  43  31.1  ; 

4.5 

83  5  35.1 

1  32  40.9 

128  45  56.6 

2  31  38.4 

136  55  18.0 

3  11  3H.0  > 

5.0 

89  8  21.4 

1  0  6i2 

135  16  18.4 

3  1  26.9 

143  33  41.1 

3  37  31.7 

5.5 

95  13  33.1 

—0  26  37.7 

141  50  55.4 

3  29  8.5 

150  17  44.7 

4  0  44.0  ; 

6.0 

101  21  22.7 

+0  7  23.2 

148  29  38.9 

3  54  15.9 

157  7  16.4 

4  2D  47.6 

6.5 

107  32  0.4 

0  41  33.8 

155  12  15.7 

4  16  23.1 

164  1  56.0 

4  37  16.4  i 

7.0 

113  45  34.7 

1  15  30J> 

161  58  2.1.3 

4  35  5.9 

171  1  15.3 

4  49  47.2 

7.5 

120  2  12.6 

1  48  48.2 

168  48  0.8 

4  50  2.6 

178  4  39.0 

4  58  0.4  ' 

8.0 

126  21  59.7 

2  21  1.7 

175  40  28.7 

5  0  54.8 

185  11  26.9 

5  1  41.0 

8.5 

132  45  0.4 

2  51  45.3 

182  35  31.0 

5  7  2d.O 

192  20  54-6 

5  0  39.6  1 

9.0 

139  11  18.0 

3  20  33.4 

189  32  45.5 

5  9  32.0 

199  32  15.8 

4  54  52.9 

9.5 

145  40  55.2 

3  47  0.8 

196  31  50.1 

5  7  1.1 

206  44  44.6 

4  44  23.9 

10.0 

152  13  54.4 

4  10  43.5 

2J3  32  24.6 

4  59  54.6 

213  57  36.8 

4  29  22.0 

10.5 

158  50  17.3 

4  31  18.5 

210  34  10.2 

4  48  16.4 

221  10  12.2 

4  10  2.5 

11.0 

165  30  5.4 

4  48  24.6 

217  36  50.1 

4  32  15.4 

228  21  55.0 

3  46  46.1) 

nj> 

172  13  19.4 

5  1  42.6 

224  40  9.8 

4  12  5.0 

235  32  15.6 

3  19  57.6 

12.0 

178  59  59.7 

5  10  55.9 

231  43  56.3 

3  48  2.8 

242  40  50.0 

2  50  6.1 

12.5 

185  50  5.8 

5  15  50.6 

238  47  58.4 

3  20  3J.7 

249  47  20.7 

2  17  43.1  1 

13.0 

192  43  36.3 

5  16  16.2 

245  52  5.8 

2  49  54.3 

256  51  35.4 

1  43  22.1 

13J> 

199  40  28.0 

5  12  5.6 

252  56  8.9 

2  16  42.4 

263  53  26.8 

1  7  37.5 

14.0 

206  40  35.9 

5  3  16.0 

259  59  57.6 

1  41  26.5 

270  52  51.4 

+0  31  3.8  : 

14.5 

213  43  52.3 

4  49  49.0 

267  3  21.0 

1  4  40.5 

277  49  48.6 

—0  5  44.5 

15.0 

220  50  6.4 

4  31  50.8 

274  6  6.8 

+0  2b  59.9 

284  44  19iJ 

0  42  13.8 

15.5 

227  59  3.8 

4  9  335 

281  8  1.1 

-0  10  58.9 

291  36  25.1 

1  17  51.9 

16.0 

235  10  25.9 

3  43  13.0 

288  8  47.0 

0  48  39.2 

298  26  7.8 

1  52  8.3 

16.5 

242  23  49.7 

3  13  12.7 

295  8  5.7 

1  25  25.1 

305  13  28.1 

2  24  34.8 

17.0 

249  'S6  47.6 

2  40  0.2 

302  5  36.1 

2  0  42.0 

311  58  24.7 

2  54  45.5 

17.5 

256  54  47.3 

2  4  8.3 

309  0  55.6 

2  33  57.8 

318  40  54.9 

3  22  17.1 

18.0 

264  11  13.0 

1  26  14.0 

315  53  40.2 

3  4  43.4 

325  20  54.1 

3  46  49.6 

18.5 

271  27  25.0 

0  46  57.7 

322  43  25.9 

3  82  33.4 

331  58  15.8 

4  8  6.2 

1!).0 

278  42  41.1 

+0  7  1.8 

329  29  49.1 

3  57  6.7 

338  32  51.9 

4  25  53.5 

11).5 

285  56  18.2 

—0  32  5D.5 

336  12  30.0 

4  18  7.0 

345  4  33.6 

4  40  1.8 

20.0 

293  7  32.8 

1  11  56.6 

342  51  8.7 

4  35  22.2 

351  33  12.3 

4  50  24.9 

20.5 

300  15  43.1 

1  49  36.5 

249  25  31JI2 

4  48  45.1 

357  58  39.4 

4  57  0.2 

21.0 

307  20  9.9 

2  25  13.3 

•355  55  27.5 

4  58  12.8 

4  20  48.2 

4  59  48.3 

21.5 

314  20  18.5 

2  58  14.8 

2  23  52.9 

5  3  45.7 

10  39  34.1 

4  58  53.0 

22.0 

321  15  39.2 

3  28  14.1 

8  41  48.2 

5  5  28ia 

16  54  55.6 

4  54  20.8 

22.5 

328  5  48.7 

3  54  49.6 

14  58  19.3 

5  3  26.9 

23  6  54.3 

4  46  2J.6 

23.0 

334  50  30.6 

4  17  45.3 

21  10  38Jii 

4  57  50.8 

29  15  35.7 

4  35  3.2 

23.5 

341  29  35.8 

4  36  50.7 

27  19  1.5 

4  48  50.6 

35  21  9.6 

4  20  41.2 

24.0 

348  3  2.3 

4  61  59iJ 

33  23  51.0 

4  36  38.1 

41  23  49.7 

4  3  27.9  , 

24.5 

354  30  55.1 

5  3  11.0 

39  25  32.6 

4  21  25.9 

47  23  54.0 

3  43  37.8 

25.0 

0  53  25.6 

5  10  26.1 

45  24  -35.9 

4  3  26.9 

53  21  44.5 

3  21  25.7 

25.5 

7  10  51iJ 

5  13  49.8 

51  21  34.1 

8  42  54.7 

59  17  47.3 

2  57  7.0 

26.0 

13  23  34.3 

5  13  28.7 

57  17  2.9 

3  20  2.8 

65  12  31.4 

2  30  57.0  1 

26.5 

19  32  1.8 

5  9  31.0 

63  11  40.6 

2  55  4.8 

71  6  29.5 

2  3  11.3 

27.0 

25  36  44.0 

5  2  6.3 

69  6  6.4 

2  28  14.6 

77  0  16.9 

1  34  5.4 

27.5 

31  38  14.1 

4  61  24.6 

75  1  0.8 

1  59  46.6 

82  54  31.5 

1  3  55.2 

28.0 

37  37  7.5 

4  37  36.6 

80  57  4.9 

1  29  55.6 

88  49  52.9 

0  32  56.8 

28.5 

43  34  1.1 

4  20  53.5 

86  54  59.4 

0  58  56.9 

94  47  2.1 

-0  1  26.8 

29.0 

49  29  32.7 

4  1  26.4 

92  55  24.0 

-0  27  7.0 

100  46  40.8 

+0  30  17.6 

29.5 

55  24  20.2 

3  39  27.2 

98  58  57.1 

+0  5  16.3 

106  49  30.8 

1  1  58.1 

30.0 

61  19  1.7 

3  15  8.2 

105  6  14.4 

0  37  54.1 

112  56  13.2 

1  33  15.7 

•30.5 

67  14  14.1 

2  48  42.0 

111  17  48.9 

1  10  25.6 

119  7  27.1 

2  3  49.6 

31.0 

73  10  33.3 

2  20  22.3 

117  34  9.4 

1  42  28.7 

125  23  49.8 

2  33  18.1 

31.5 

79  8  33.5 

—1  50  23.6 

123  55  40.0 

+2  13  39.0 

131  45  53.9 

+3  1  17.5 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

APRIL.        1 

MAY. 

JUNE.         1 

Day  of 

' 

Month. 

Trae  Loogitade. 

Latitude. 

True  LoDgitude. 

Lotitude. 

Trae  Longitude. 

Lotitudtf.    I 

1.0 

13^14  7.8 

+3''  27  23!2 

173  19  44:1 

+5  3  39.0 

22o  22  ti'.7 

+3*'4o  24".3  ! 

1.5 

144  48  53.1 

3  51  9.1 

180  21  51.4 

5  7  7.2 

232  54  19.1 

3  14  30.4  . 

2.0 

151  30  24.1 

4  12  8.5 

187  30  56.4 

5  5  53.4 

240  29  22.0 

2  39  58.9  ' 

2.5 

158  18  45.9 

4  29  54.6 

1!)4  46  30.0 

4  59  45.8 

248  5  57.9 

2  2  28.6 

3.0 

165  13  52.9 

4  44  1.2 

202  7  51.4 

4  48  37.8 

255  42  52.4 

r  22  44iii  , 

3.5 

172  15  29.3 

4  54  4.1 

209  34  8.3 

4  32  30.6 

263  18  51.3 

+0  41  34.8  • 

4.0 

179  23  7.7 

4  59  42.4 

217  4  18.2 

4  11  33.8 

270  52  43,1 

—0  0  8.7 

4.5 

186  36  10.1 

5  0  39.5 

224  37  11.6 

3  46  5.3 

278  23  22.0 

0  41  35.7 

5.0 

193  53  48.0 

4  56  44.4 

232  11  34.5 

3  16  31.8 

285  49  49.5 

1  21  57.9  . 

5.5 

201  15  5.4 

4  47  53.2 

239  46  11.4 

2  43  27.1 

293  11  16.8 

2  0  31.6  1 

6.0 

208  39  0.3 

4  34  9.3 

247  19  49.0 

2  7  31.6 

300  27  4.6 

2  36  38.4 

6.5 

216  4  27.4 

4  15  44.0 

254  51  19.1 

1  29  29.6 

307  36  44.5 

3  9  46.3  . 

7.0 

223  30  21.6 

3  52  56.1 

262  19  40.2 

,  0  50  8.1 

314  39  58.3 

3  39  30.0 

7.5 

230  55  40.1 

3  26  11.7 

269  44  0.5 

+0  10  13.9 

321  36  37.5 

4  5  30j^  ; 

8.0 

238  19  25.4 

2  56  2.1 

277  3  38.2 

—0  29  27.3 

328  26  42i2 

4  27  35.8  : 

8.5 

245  40  47.5 

2  23  3.4 

284  18  1.8 

1  8  13.5 

335  10  20.0 

4  45  37 J2 

9.0 

252  59  4.3 

1  47  54.3 

291  26  50.3 

1  45  26.5 

341  47  44.9 

4  59  32.0 

9.5 

260  13  43.2 

1  11  15.2 

298  29  52.1 

2  20  33.3 

348  19  15.7 

5  9  2tl.5  , 

10.0 

267  24  20.3 

+0  33  46.1 

305  27  4.0 

2  53  5.6 

354  45  14.8 

5  15  6-3  , 

10.5 

274  30  40.7 

—0  3  54.1 

312  18  30.0 

3  22  40.6 

1  6  7.4 

5  16  55.2 

11.0 

281  32  36.8 

0  41  8.6 

319  4  19.6 

3  49  0J3 

7  22  20.3 

5  14  54.9  ! 

11.5 

288  30  7.7 

1  17  23.3 

325  44  46.7 

4  11  50.5 

13  34  21.5 

5  9  14.5  ! 

12.0 

295  23  17.3 

1  52  7.2 

332  20  8.2 

4  31  1.8 

19  42  39.0 

5  0  4.3 

12.5 

302  12  13i2 

2  24  52.9 

338  50  43.1 

4  46  27.7 

25  47  40.6 

4  47  35.7 

13.0 

308  57  5.7 

2  55  16.0 

345  16  514 

4  58  4.9 

31  49  53.7 

4  32  0.6; 

13.5 

315  38  6.3 

3  22  55.8 

351  38  53.4 

5  5  52.7 

37  49  44.5 

4  13  32.0  ' 

14.0 

322  15  26.9 

3  47  34.8 

357  57  9.1 

5  9  52.5 

43  47  37.9 

3  52  23.4 

14.5 

328  49  19M 

4  8  58.4 

4  11  58.0 

5  10  8.2 

49  43  57.9 

3  28  49.2 

15.0 

335  19  53.7 

4  26  55.5 

10  23  38.6 

5  6  45.0 

55  39  6.7 

3  3  44> 

15.5 

341  47  19.8 

4  41  17.7 

16  32  28.3 

4  59  50.3 

61  33  25.6 

2  35  25.4 

16.0 

348  11  45.4 

4  51  59.3 

22  38  43.2 

4  49  32.8 

67  27  14.5 

2  6  8.2  ' 

16.5 

354  33  17.0 

4  58  57.7 

28  42  38.5 

4  36  2.7 

73  20  52.3 

1  35  30.6  ' 

17.0 

0  51  59.9 

5  2  12.7 

34  44  28.4 

4  19  31.5 

79  14  36.9 

1  3  50.4 

17.5 

7  7  58.4 

5  1  46.9 

40  44  26.5 

4  0  12.1 

85  8  45.8 

—0  31  26.5 

18.0 

13  21  16.1 

4  57  44.9 

46  42  46J2 

3  38  18.6 

91  3  35.8 

+0  1  21.9  1 

18.5 

19  31  56.5 

4  50  14.0 

52  39  40.7 

3  14  5.9 

96  59  23.8 

0  34  15.0 

19.0 

25  40  3.9 

4  39  23.2 

58  35  23.6 

2  47  50.2 

102  56  26.4 

1  6  52.7  i 

19.5 

31  45  43.3 

4  25  23.6 

64  30  9.2 

2  19  48.1 

108  55  0.7 

1  38  54.8  , 

20.0 

37  49  1.6 

4  8  27.7 

70  24  12.8 

1  50  17.1 

114  55  24.2 

2  10  0.9 

20.5 

43  50  7.4 

3  48  49.4 

76  17  50.4 

1  19  35.2 

120  57  55.2 

2  39  50.6  ' 

21.0 

49  49  11.6 

3  26  43.6 

82  11  19.8 

0  48  0.8 

127  2  52.6 

3  8  3.7  i 

21.5 

55  46  28.1 

3  2  26.1 

SS    5  0.8 

—0  15  52.4 

133  10  36.1 

3  34  20.0  ! 

22.0 

61  42  13iJ 

2  36  13.2 

93  59  14.7 

+0  16  31.1 

139  21  26.3 

3  58  19.9  1 

22.5 

67  36  46.3 

2  8  21.9 

99  54  25.1 

0  48  50.8 

145  35  44.3 

4  19  44.0  1 

23.0 

ra  30  29.9 

1  39  8.9 

105  50  57.2 

1  20  47.6 

151  53  51.9 

4  38  13.5  ' 

23.5 

79  23  49.3 

1  8  51.6 

111  49  18.5 

1  52  2.3 

158  16  10.2 

4  53  30.1 

24.0 

85  17  12.9 

0  37  47.2 

117  49  57.9 

2  22  15.7 

164  43  0.5 

5  5  16.7 

24.5 

91  11  11.7 

—0  6  13.0 

123  53  25.8 

2  51  8.2 

171  14  43.0 

5  13  16.8 

25.0 

97  6  19iJ 

-1-0  25  33.1 

130  0  14.0 

3  16  20.1 

177  51  36.0 

6  17  15.8 

25.5 

103  3  11.1 

0  57  13.6 

136  10  55.0 

3  43  31.5 

184  33  55.3 

5  17  0.7 

26.0 

109  2  24.7 

1  28  30.0 

142  26  1.4 

4  6  21.9 

191  21  53.6 

5  12  21.0 

26.5 

115  4  39.0 

1  59  3.6 

148  46  5.1 

4  26  30.8 

198  15  39.2 

5  3  9.4 

27.0 

121  10  33.0 

2  28  34.9 

155  11  36.3 

4  43  37.6 

205  15  14.6 

4  49  22.2 

27i> 

127  20  45.9 

2  56  43.5 

161  43  3.1 

4  57  21.5 

212  20  35.9 

4  31  0.6 

28.0 

133  35  56.0 

3  23  8.2 

168  20  49.9 

5  7  22.6 

219  31  31.5 

4  8  11.0 

28.5 

139  56  39.3 

3  47  26.5 

175  5  16.1 

5  13  21.5 

226  47  41.3 

3  41  6.5 

29.0 

146  23  29.0 

4  9  15J> 

181  56  34.7 

5  15  0.6 

234  8  36.4 

3  10  6.7 

29a> 

152  56  53.7 

4  28  11.1 

188  54  50.9 

5  12  5.1 

241  33  38.8 

2  35  38.4 

30.0 

159  37  15.9 

4  43  49.4 

196  0  0.9 

5  4  23.7 

249  2  2.1 

1  58  15.3 

30.5 

166  24  50.7 

4  55  46.2 

203  11  50i2 

4  51  49.8 

256  32  52.3 

1  18  37.4 

31.0 

173  19  44.1 

5  3  39.0 

210  29  53i2 

4  34  22.8 

264  5  9.4 

+0  37  29.8 

31.5 

180  21  51.4 

+5  7  7ii 

217  53  32.7 

+4  12  9.4 

271  37  49.0 

—0  4  18.8 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

JULY. 

AUGUST. 

iSEPTEMBER.      1 

Day  of 

Month. 

True  Longitude. 

Latitude. 

True  Longitade. 

Latitude. 

Troe  Longitude. 

Latitude. 

1.0 

26l  5  9.5 

+0  37' 29:8 

3lf  i  IIJO 

-3%^2d:4 

§  47  2d!2 

— 4°58  58;4 

1.5 

271  37  49.0 

—0  4  18.8 

324  13  48.3 

4  11  9.7 

13  20  43.0 

4  51  47.7 

2.0 

279  9  44.7 

0  45  58.2 

331  19  31.3 

4  31  44.4 

19  48  37.2 

4  40  56.6 

2.5 

286  39  50.2 

1  26  38.7 

338  19  46.1 

4  47  56.3 

26  11  9.8 

4  26  42.1 

3.0 

294  7  2.4 

2  5  33.5 

345  14  6.9 

4  59  40.7 

32  28  34.4 

4  9  22.5 

3.5 

301  30  22.5 

2  42  0.4 

352  2  16.6 

6  6  58.4 

38  41  10.8 

3  49  16.7 

4.0 

308  48  58.7 

3  15  22.9 

358  44  7^ 

5  9  55.5 

44  49  24.3 

3  26  43.7 

4.5 

316  2  7.5 

3  45  11.4 

5  19  39.4 

5  8  41.5 

51  53  44.1 

3  2  2A 

5.0 

323  9  15.1 

4  11  3.7 

11  49  1.9 

5  3  29.0 

56  54  44.0 

2  35  31.4 

5.5 

330  9  57.3 

4  32  44.6 

18  12  30.6 

4  54  32.7 

62  53  0.4 

2  7  28.6 

6.0 

337  3  59.9 

4  50  5.4 

24  30  27.7 

4  42  8.7 

68  49  12.0 

1  38  11.5 

6.5 

343  51  18.3 

5  3  3.3 

30  43  20.3 

4  26  33.7 

74  43  58.9 

1  7  57.4 

7.0 

350  31  56.3 

5  11  40.2 

36  51  39.4 

4  8  4.8 

80  38  2.6 

0  37  3.1 

7.5 

357  6  5.6 

5  16  1.9 

42  55  59.6 

3  46  59.0 

86  32  4.4 

—0  5  45.5 

8.0 

3  34  4.1 

5  16  17.4 

48  56  57.5 

3  23  33.3 

92  26  45.5 

+0  25  38.5 

8.5 

9  56  15.3 

5  12  37.5 

54  55  11.4 

2  58  4.5 

98  22  45.9 

0  56  51.6 

9.0 

16  13  6.5 

5  5  14.8 

60  51  20.1 

2  30  49.1 

104  20  44.1 

1  27  36.0 

9.5 

22  25  7.8 

5  54  22.8 

66  46  2.8 

2  2  3.5 

110  21  16.2 

1  57  33.3 

10.0 

28  32  52.1 

4  40  15.8 

72  39  58.0 

1  32  4.0 

116  24  55.7 

2  26  24.4 

10.5 

34  36  53.3 

4  23  8.3 

78  33  43.1 

1  1  7.3 

122  32  12.3 

2  53  49.4 

11.0 

40  37  45.9 

4  3  15M 

84  27  54.4 

-0  29  30.5 

128  43  31.6 

3  19  27.6 

11.5 

46  36  4.5 

3  40  51.4 

90  23  5.5 

+0  2  29.0 

134  59  14.5 

3  42  57.9 

12.0 

52  32  22.9 

3  16  12.3 

96  19  48.3 

0  34  33.0 

141  19  36.5 

4  3  59.1 

12.5 

58  27  14.2 

2  49  33.3 

102  18  31.4 

1  6  22.6 

147  44  47.1 

4  22  9.8 

13.0 

64  21  9.9 

2  21  10.4 

108  19  40.8 

1  37  38.2 

154  14  49.7 

4  37  9.7 

13.5 

70  14  40.2 

1  51  19.8 

114  23  38.9 

2  7  59.5 

160  49  41.4 

4  48  39.4 

14.0 

76  8  13.1 

1  20  18.5 

120  30  44.8 

2  37  5.4 

167  29  12.7 

4  56  22.0 

14.5 

82  2  14.6 

0  48  24.1 

126  41  12.3 

3  4  34.2 

174  13  8.1 

5  0  3.0 

15.0 

87  57  8.8 

—0  15  54.9 

132  55  13.7 

3  30  4.3 

181  1  7.6 

4  59  31.7 

15ii 

93  53  17.5 

+0  16  50.0 

139  12  55.6 

3  53  14.2 

187  52  46.0 

4  54  41.4 

16.0 

99  51  0.5 

0  49  30.9 

145  34  21.5 

4  13  42.8 

194  47  35.3 

4  45  30.1 

16.5 

105  50  35.5 

1  21  47.7 

151  59  31.0 

4  31  10.0 

201  45  5.9 

4  32  0.8 

17.0 

111  52  18.1 

1  53  19.3 

158  28  20.3 

4  45  17.4 

208  44  47.3 

4  14  22.0 

17.5 

117  56  22.0 

2  23  44.5 

165  0  43.2 

4  55  48.3 

215  46  10.3 

3  52  47.1 

18.0 

124  2  59.4 

2  52  42.2 

171  36  31.2 

5  2  28.7 

222  48  47.5 

3  27  34.1 

18.5 

'  130  12  21.2 

3  19  50.9 

178  15  34.2 

5  5  7.5 

229  52  14.4 

2  59  5.9 

19.0 

136  24  36.8 

3  44  49.7 

184  57  41.4 

5  3  36.9 

236  56  10.1 

2  27  48.9 

19.5 

142  39  54.4 

4  7  18.3 

191  42  41.8 

4  57  52.8 

244  0  17.1 

I  54  12.8 

20.0 

148  58  22.0 

4  26  57.4 

198  30  25.2 

4  47  54.8 

251  4  21.9 

1  18  49.8 

20.5 

155  20  6.8 

4  43  28.7 

205  20  41.7 

4  33  46.8 

258  8  13.7 

0  42  13.8 

21.0 

161  45  15.9 

4  56  35.5 

212  13  22.9 

4  15  36.5 

265  11  44.2 

+0  5  0.0 

21.5 

168  13  56.1 

5  6  2.8 

219  8  21.2 

3  53  35.9 

272  14  47.2 

—0  32  16.1 

22.0 

174  46  14.2 

5  U  37.5 

226  5  30.4 

3  28  0.8 

279  17  16.8 

1  8  59.4 

22S 

181  22  16.9 

5  13  8.9 

233  4  45.1 

2  59  11.0 

286  19  7.4 

1  44  35.4 

23.0 

188  2  10.5 

5  10  28.9 

240  5  59.7 

2  27  30.4 

293  20  12.3 

2  18  31.1 

23.5 

194  46  0.8 

5  3  32.2 

247  9  8.7 

1  53  26.0 

300  20  23.0 

2  50  15.1 

24.0 

201  33  52.7 

4  52  17.0 

254  14  5.4 

1  17  28.3 

307  19  28.6 

3  19  19.0 

24.5 

208  25  49.9 

4  36  45.0 

261  20  40.8 

0  40  10.8 

314  17  15.8 

3  45  17.2 

25.0 

215  21  54.0 

4  17  1.9 

268  28  43.6 

+0  2  9.2 

321  13  28.6 

4  7  479 

25^ 

222  22  3.9 

3  53  17.9 

275  37  58.8 

—0  35  59.3 

328  7  48.4 

4  26  32  9 

26.0 

229  26  15.1 

3  25  47.9 

282  48  7.5 

1  13  36.3 

334  59  54.7 

4  41  18.7 

26.5 

236  34  18.5 

2  54  51.8 

289  58  46.1 

1  50  3.3 

341  49  25.3 

4  51  56.3 

27.0 

243  46  0.3 

2  20  54.7 

297  9  26.7 

2  24  43.0 

348  35  58.0 

4  58  21.1 

27.5 

251  1  1J2 

I  44  26.8 

304  19  37.1 

2  57  0.0 

355  XO  11J2 

5  0  33.2 

28.0 

258  18  55.0 

1  6  3.3 

311  28  41.5 

3  26  22.1 

1  58  44.6 

4  58  37.2 

28.5 

265  39  9.7 

+0  26  23.4 

318  36  1.5 

3  52  21.2 

8  34  21J2 

4  52  41.6 

29.0 

273  1  6.9 

—0  13  50.3 

325  40  57.6 

4  14  34.2 

15  5  47.5 

4  42  58.2 

29.5 

280  24  2.2 

0  53  53.3 

332  42  50.6 

4  32  43.6 

21  32  54.6 

4  29  41.7 

30.0 

287  47  6.8 

1  33  0.5 

339  41  3.3 

4  46  37.4 

27  55  38.4 

4  13  9.2 

30.5 

295  9  28.3 

2  10  27.9 

346  35  2.0 

4  56  9.7 

34  14  0.3 

3  53  39.3 

31.0 

302  30  12.1 

2  45  34.4 

353  24  18.1 

5  I  20.2 

40  28  7.4 

3  31  31.7 

31.5 

309  48  238 

—3  17  43.3 

0  8  29.2 

—5  2  13.5 

46  38  12.0 

—3  7  6.5 
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OBLIQUITY  OF  THJ2  J2CL.1PTIC,  &v. 

Eqamtton  of  EqniaoxM. 

PreceMioDof 

The  San't 

Mean  Ixmcitode 

Mean  Nooo. 

Appsrent 
ObUqaity. 

EqninozM 
In 

OfMoOD'f 

AMcndinc 

In  LoDgltade. 

In  a  A. 

Longitude. 

Hor.  Parallax. 

Mode. 

1871. 

33°  »» 

1 

Jan.     0 

19.18 

-16.62 

-1.02 

d.oo 

-20.80 

9.00 

100    3.8  ' 

10 

19.35 

16.23 

0.99 

1.38 

20.79 

9.00 

99  32.0 

20 

19.57 

15.94 

0.98 

2.75 

20.77 

8.99 

99    0.2  ! 

30 

19.83 

15.79 

0.97 

4.13 

20.74 

8.98 

98  28.4 

Feb     9 

20.09 

15.79 

0.97 

5.50 

20.71 

8.96 

97  56.7 

19 

20.35 

15.96 

0.98 

6.88 

20.67 

8.94 

97  24.9 

Mar.    1 

20.57 

16.25 

0.99 

8.26 

20.63 

8.92 

96  53.1  , 

11 

20.73 

16.65 

1.02 

9.63 

20.57 

8.90 

96  21.4  ! 

21 

20.83 

17.09 

1.05 

11.01 

20.51 

8.87 

95  49.6  I 

31 

20.87 

17.53 

1.07 

12.38 

20.45 

8.85 

95  17.8  ^ 

Apr.  10 

20.85 

17.91 

1.10 

13.76 

20.39 

8.82 

94  46.0 

20 

20.78 

18.20 

1.11 

15.14 

20.34 

8.80 

94  14.3 

30 

20.68 

18.36 

1.12 

16.51 

20.29 

8.78 

93  42.5  1 

May  10 

20.57 

18.39 

1.12 

17.89 

20.24 

8.76 

93  10.7 

20 

20.47 

18.27 

1.12 

19.26 

20.19 

8.74 

92  38.9 

30 

20.39 

18.04 

1.10 

20.64 

20.16 

8.72 

92    7.2 

June    9 

20.37 

17.71 

1.08 

22.02 

20.13 

8.71 

91  35.4 

19 

20.40 

17.33 

1.06 

23.39 

20.11 

8.71 

91      3.6  : 

29 

20.49 

16.98 

1.04 

24.77 

20.11 

8.70 

90  31.9  ! 

July    9 

20.68 

16.57 

1.01 

26.14 

20.10 

8.70 

90    0.1  1 

19 

20.83 

16.29 

1.00 

27.52 

20.12 

8.71 

89  28.3  i 

29 

21.06 

16.11 

0.99 

28.89 

20.14 

8.72 

88.  56.5 

Aug.  S 

21.31 

16.06 

0.98 

30.27 

20.17 

8.78 

88  24.8  1 

18 

21.57 

16.15 

0.99 

31.65 

20.20 

8.75 

87  53.0  ' 

28 

21.80 

16.36 

1.00 

33.02 

20.24 

8.76 

87  21.2 

Sept  7 

21.99 

16.68 

1.02 

34.40 

20.29 

8.79 

86  49.5 

17 

22.13 

17.08 

1.04 

35.77 

20.35 

8.81 

86  17.7 

27 

22.20 

17.50 

1.07 

37.15 

20.41 

8.83 

85  45.9 

Oct     7 

22.21 

17.89 

1.09 

38.53 

20.47 

8.86 

85  14.1 

17 

22.17 

18.22 

1.11 

39.90 

20.53 

8.89 

84  42.4 

27 

22.08 

18.43 

1.18 

41.28 

20.59 

8.91 

84  10.6 

Nov.   6 

21.96 

18.49 

1.18 

42.65 

20.64 

8.93 

83  38.8 

16 

21.84 

18.39 

1.12 

44.03 

20.69 

8.95 

83    7.1 

26 

21.74 

18.14 

1.11 

45.41 

20.73 

8.97 

82  35.3 

Dec.    6 

21.68 

17.76 

1.09 

46.78 

20.76 

8.98 

82    3.5 

16 

21.68 

17.29 

1.06 

48.16 

20.78 

8.99 

81  31.7 

26 

21.75 

16.78 

1.03 

49.53 

20.79 

9.00 

81     0.0 

36 

21.89 

16.30 

1.00 

50.91 

-20.79 

9.00 

80  28.2 

Mean  01 

(liquity,  18 

71.0,    23 

or}  2i'.23 

Motion  i 

D  100  daya 

,-0'!l272 

Precessi* 

)n  for  1871 

1.5, .     .     . 

50".257 

3          Log 

.     1.7012C 

» 

IMljr  Motto*. 

Precessu 

)n  in  a  Sol 

ar  Day,    . 

0".137 

60        Log 

.    9.1386S 

-^.177 

Precessi< 

>n  in  a  Sid 

ereal  Day, 

0".137 

23        Log 

.    9.13749 
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Sun's  M( 

jan  Hor.  P 

arallax,    . 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OP  MEAN  PLACES,  1871.0,  TO  APPARENT  PLACES. 

D«t«. 

A. 

n* 

€• 

B. 

Dite. 

A. 

B. 

€. 

B. 

Jan.  1 

n  9.5115 

0.3077 

»0.5700 

1.3019 

Mar.  1 

H  9.1973 

9.7632 

•  1.2493 

0.8185 

2 

9.5068 

0.3041 

0.6066 

1.3003 

2 

9.1917 

9.7477 

1.2518 

0.7955 

3 

9.5019 

0.3004 

0.6398 

1.2985 

3 

9.1861 

9.7322 

1.2542 

0.7712 

4 

9.4971 

Oi2966 

0.6709 

1.2966 

4 

9.1804 

9.7166 

1.2564 

0.7452 

5 

9.4922 

0.2925 

0.6997 

1.2945 

5 

9.1748 

9.7010 

1.2585 

0.7174 

6 

•  9.4873 

0J2883 

n  0.7267 

1J2923 

6 

m  9.1691 

9.6853 

•  1.2604 

0.6S76 

7 

9.4823 

Oi2840 

0.7522 

1.2899 

7 

9.1633 

9.6695 

1.2622 

0.6555 

6 

9.4773 

0.2794 

0.7759 

1.2874 

8 

9.1575 

9.6538 

1.2639 

0.6207 

9 

9.4723 

0.2747 

0.7983 

1.2847 

9 

9.1517 

9.6381 

1.2654 

0.5827 

10 

9.4673 

0.2696 

0.8194 

1.2819 

10 

9.1458 

9.6224 

1^2663 

0.5410 

11 

k9.4622 

0.2647 

fi0.a394 

1.2789 

11 

•  9.1399 

9.6068 

•  1.2680 

0.4948 

12 

9.4571 

0.2594 

0.8584 

1.2758 

12 

9.1339 

9.5913 

1.2691 

0.4428 

13 

9.4519 

0.2539 

0.8765 

1.2725 

13 

9.1279 

9i>760 

1.2701 

0.3837 

14 

9.4468 

0iM82 

0.8937 

1.2690 

14 

9.1218 

9.5609 

1.2709 

0.3151 

15 

9.4416 

0.2424 

0.9101 

1.2654 

15 

9.1156 

9.5460 

1.2716 

0i»36 

16 

119.4364 

03064 

n  0.9258 

1.2616 

16 

•  9.1094 

9.5315 

•  1.2722 

0.1330 

17 

^4312 

0.2302 

0.9408 

1.2576 

17 

9.1031 

9.5173 

1.2726 

0.0018 

18 

9.4259 

0.2238 

0.9552 

1.2535 

18 

9.0967 

9.5086 

1.2729 

9.8130 

19 

9.4207 

02172 

0.9689 

1.2491 

19 

9.0902 

9.4904 

1.2731 

/>  9.4713 
•  8.7634 

20 

9.4154 

0.2104 

0.9822 

1.2447 

20 

9.0837 

9.4777 

1.2731 

21 

119.4101 

0.2034 

n  0.9948 

liMOO 

21 

•  9.0770 

9.4657 

•  1.2730 

•  9.6147 

22 

9.4048 

0.1962 

1.0070 

1.2351 

22 

9.0703 

9.4545 

1.2728 

9.8839 

23 

9.3995 

0.1888 

1.0188 

IJ2300 

23 

9.0633 

9.4439 

1.2725 

0.0488 

24 

9.3941 

0.1812 

1.0301 

1J2248 

24 

9.0563 

9.4339 

1.2720 

0.1678 

25 

9.3888 

0.1733 

1.0409 

1.2193 

25 

9.0491 

9.4249 

1.2714 

0ii609 

26 

*  9.3834 

0.1653 

111.0514 

1.2136 

26 

•  9.0418 

9.4166 

•  1.2707 

•  0.3374 

27 

9.3780 

0.1571 

1.0615 

liW78 

27 

9.0344 

9.4093 

1.2698 

0.4024 

28 

9.3726 

0.1487 

1.0712 

1.2017 

28 

9.0268 

9.4029 

1.2688 

0.4586 

29 

9.3672 

0.1400 

1.0805 

1.1953 

29 

9.0191 

9.3976 

1.2677 

0.5083,' 

30 

9.3618 

0.1312 

1.0896 

1.1888 

30 

9.0111 

9.3932 

1.2664 

0.5527 

31 

119.3564 

0.1221 

» 1.0983 

1.1820 

31 

•  9.0030 

9.3900 

•  1.2650 

•  0.5929 

Feb.  1 

9.3510 

0.1128 

1.1067 

1.1749 

Apr.  1 

8.9946 

9.3879 

1.2635 

0.6294 

2 

9.3456 

0.1033 

1.1148 

1.1676 

2 

8.9861 

9.3869 

1.2618 

0.6631 

3 

9.3401 

0.0936 

1.1226 

1.1601 

3 

8.9773 

9.3867 

1.2600 

0.6941 

4 

9.3347 

0.0836 

1.1301 

1.1523 

4 

8.9683 

9.3876 

1.2581 

0.7230 

5 

n  9.3292 

0.0735 

m  1.1374 

1.1442 

5 

•  8.9590 

9.3895 

•  liJ560 

•  0.7500 

6 

9.3238 

0.0631 

1.1444 

1.1358 

6 

8.9494 

9.3925 

1.2538 

0.7752 

7 

9.3183 

0.0524 

1.1512 

1.1271 

7 

8.9395 

9.3962 

1.2515 

0.7989 

8 

9.3129 

0.0416 

1.1577 

1.1181 

8 

8.9293 

9.4007 

1.2490 

0.8212 

9 

9.3074 

0.0305 

1.1640 

1.1088 

9 

8.9188 

9.4060 

1.2464 

0.8424 

10 

n  9.3020 

0.0192 

» 1.1701 

1.0991 

10 

•  8.9079 

9.4121 

•  1.2437 

•  0.8624 

11 

9.2965 

0.0077 

1.1760 

1.0891 

11 

8.8966 

9.4193 

1.2407 

0.8814 

12 

9J^10 

9.9960 

1.1816 

1.0787 

12 

8.8850 

9.4268 

lia77 

0.8994 

13 

9JW56 

9.9840 

1.1871 

1.0679 

13 

8.8728 

9.4349 

1.2345 

0.9166 

14 

9.2801 

9.9718 

1.1923 

1.0567 

14 

8.8602 

9.4434 

1JJ312 

0.9331 

15 

n  9^2746 

9.9594 

H  1.1974 

1.0451 

15 

•  8.8470 

9.4524 

•  1.2276 

•  0.9488 

16 

9.2691 

9.9467 

1.2022 

1.0331 

16 

8.8333 

9.4618 

li2240 

0.9638 

17 

9.2637 

9.9338 

1.2068 

1.0206 

17 

8.8189 

9.4716 

1.2202 

0.9782 

18 

9J2582 

9.9207 

1.2113 

1.0075 

18 

8.8040 

9.4817 

1.2162 

0.9920 

19 

9.2587 

9.9074 

1.2156 

0.9939 

19 

8.7884 

9.4921 

li2121 

1.0052 

20 

n9J2472 

9.8939 

m  1.2197 

0.9798 

20 

•  8.7720 

9.5026 

,•1.2078 

•  1.0179 

21 

9.2417 

9.8801 

1.2237 

0.9650 

21 

8.7548 

9.5135 

1J8033 

1.0302 

22 

9Jgm 

9.8661 

1.2275 

0.9496 

22 

8.7367 

9.5243 

1.1987 

1.0420 

23 

9i8307 

9.8520 

1.2311 

0.9334 

23 

8.7176 

9.5352 

1.1939 

1.0533 

24 

9.2251 

9.8376 

1.2345 

0.9166 

24 

8.6973 

9i>460 

1.1889 

1.0642 

25 

n9JZi96 

9.8231 

111.2378 

0.8989 

25 

•  8.6757 

9.5569 

•  1.1837 

•  1.0747 

26 

9in41 

0.8084 

1.2409 

0.8803 

26 

8.6526 

9.5678 

1.1784 

1.0848 

27 

9.2085 

9.7935 

1.2439 

0.8608 

27 

8.6281 

9.5786 

1.1728 

1.0946 

28 

9.2029 

97784 

1.2467 

0.8402 

28 

8.6018 

9.5894 

1.1671 

1.1041 

29 

9.1973 

9.7632 

1.2493 

0.8185 

29 

8.5739 

9.6000 

1.1612 

1.1132 

30 

m  9.1917 

9.7477 

m  1.2518 

0.7955 

30 

•  8.5431 

9.6104 

•  1.1550 

•  1.1220 

—^ 

ji  9.1861 

9.7322 

m  1.2542 

0.7712 

31 

•  8.5099 

9.6207 

•  1.1487 

•  1.1305 

jBDoary  1  to  JantiAiy  4,  B  =s~.0".OS. 


Jantuury  5  to  March  3,  E  =— 0".M. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1871.0,  TO  APPARENT  PLACES.  1 

1     Date. 

A. 

B* 

C. 

]>. 

Date. 

A. 

B. 

1.1614 

B. 

1  Sept.l 

9.5337 

n  9.9855 

1.2440 

n  0.8596 

Nov.  1 

9.6716 

n0.C(i83 

1.1129 

2 

9.5363 

9.9946 

1.2467 

0.8397 

.       2 

9.6740 

0.(:644 

1.1.'>50 

1.1220 

3 

9.5389 

0.0034 

1J2493 

0.8186 

3 

9.6765 

0.0603 

1.1484 

1.1307 

4 

9.5415 

0.0116 

1.2518 

0.7964 

4 

9.6789 

0.0562 

1.1416 

1.1392 

5 

9.5440 

0.0195 

1.2541 

0.7728 

5 

9.6814 

0.0521 

1.1345 

1.1474 

6 

9.5465 

1*0.0271 

lii562 

m  0.7478 

6 

9.C8:J9 

It  0.0478 

1.1272 

1.1553 

7 

9.5490 

0.0344 

1.2582 

0.7210 

7 

9.6864 

0.0435 

1.1197 

1.1630 

8 

9.5514 

0.0413 

1.2601 

0.6923 

8 

9.6890 

0.0392 

1.1118 

1.1703 

9 

9.5539 

0.0479 

1.2619 

0.6615 

9 

9.6915 

0.0348 

1.1037 

1.1775 

10 

9.5562 

0.0542 

1.2635 

0.6282 

10 

9.6941 

0.0304 

1.0952 

1.1844 

11 

9.5586 

n  0.0601 

1.2651 

n  0.5919 

11 

9.6967 

n  0,0261 

1.0865 

1.1911 

12 

9.5609 

0.0658 

1.2664 

0.5521 

12 

9.691>3 

0.0216 

1.0774 

1.1975 

13 

9.5632 

0.0711 

1J«77 

0.5082 

13 

9.7018 

0.0172 

1.0680 

liW37 

14 

9.5655 

0.0762 

1JW88 

0.4.591 

14 

9.7044 

0.0129 

1.0582 

1.2097 

15 

9J5678 

0.0810 

ijnom 

0.4037 

15 

9.7071 

0.0085 

1.0481 

1J2154 

16 

9-5701 

m  0.0855 

1.2706 

n  0.3399 

16 

9.7097 

ft  0.0042 

1.0376 

1.2210 

17 

9.5723 

0.0896 

1.2714 

0.2649 

17 

9.7123 

9.9999 

1.0267 

1^2264 

18 

9.5745 

0.0938 

1.2720 

0.1740 

18 

9.7150 

9.9957 

1.0154 

1J2316 

19 

9.5767 

0.0976 

1.2724 

0.0587 

19 

9.7176 

9.9915 

1.0036 

1.2365 

20 

9.5789 

0.1011 

1.2728 

9.9007 

20 

9.7203 

9i)875 

0.9914 

1J2413 

21 

9.5810 

m  0.1043 

1.2730 

n9^98 

21 

9.7230 

n  9.9836 

0.9786 

1.2459 

22 

9J>832 

0.1074 

1.2731 

n  8.9868 

22 

9.7256 

9.9797 

0.9654 

1J2503 

23 

9.5854 

0.1101 

1.2731 

p  9.4028 

'     23 

9.7283 

9,9760 

0.9515 

1.2546 

24 

9.5875 

0.1127 

15729 

9.7800 

24 

9.7310 

9.9725 

0.9370 

1.2587 

25 

9.5896 

0.1150 

1.2727 

9.9789 

25 

9.7337 

9.9691 

0.9220 

1.2626 

26 

9.5917 

n  0.1170 

1.2722 

0.1138 

26 

9.7364 

n  9.9658 

0.9062 

1.2663 

27 

9.5939 

0.1189 

1.2717 

0.2177 

27 

9.7391 

9.9627 

0.8896 

1.2699 

28 

9.5960 

0.1205 

1.2710 

0.3011 

28 

9.7418 

9.9598 

0.8724 

1.2733 

29 

9.5961 

0.1220 

1.2702 

0.3709 

29 

9.7445 

9.9572 

0.8542 

1.2765 

30 

9.6002 

0.1232 

1.2693 

0.4310 

30 

9.7473 

9.9547 

0.8350 

1.2796 

Oct.   1 

9.6023 

n  0.1242 

1.2683 

0.4837 

Dec.  1 

9.7500 

n  9.9524 

0.8149 

1.2825 

2 

9.6044 

0.1250 

1.2671 

0.5305 

2 

9.7527 

9.9504 

0.7936 

1.2853 

3 

94)065 

0.1255 

1.2657 

0.5728 

3 

9.7554 

9.9487 

0.7710 

1.2879 

4 

9.6086 

0.1259 

l^m3 

0.6110 

4 

9.7581 

9.9473 

0.7471 

1.2904 

5 

9.6106 

0.1261 

1.2627 

0.6462 

5 

9.7608 

9.9461 

0.7216 

1.2927 

6 

9.6129 

n0.1262 

1.2609 

0.6786 

6 

9.7635 

n  9.9452 

0.6944 

1.2949 

7 

9.6150 

0.1259 

1.2591 

0.7087 

7 

9.7662 

9.9446 

0.6652 

lSi969 

8 

9.6171 

0.1255 

1.2571 

0.7367 

8 

9.7689 

9.9443 

0.6338 

1.2988 

9 

9.6193 

0.1249 

1.2549 

0.7629 

9 

9.7716 

9.9443 

0i>997 

1.3006 

10 

9.6213 

0.1242 

1.2527 

0.7875 

10 

9.7742 

9.9446 

0.5626 

1.3022 

11 

9.6235 

n0.1233 

1.2502 

0.8107 

.      11 

9.7769 

n  9.9452 

0.5219 

1.3037 

12 

9.6256 

0.1222 

1.2477 

0.8326 

12 

9.7796 

9.9462 

0.4767 

1.3050 

13 

9.6279 

0.1209 

1J2449 

0.8533 

13 

9.7822 

9.9474 

0.4262 

1.3062 

14 

9.6301 

0.1195 

1.2421 

0.8730 

14 

9.7849 

9.9489 

0.3688 

1.3072 

15 

9.6323 

0.1179 

1.2390 

0.8917 

15 

9.7875 

9.9508 

0.3U25 

1.3081 

16 

9.6345 

n  0.1 161 

1.2358 

0.9095 

16 

9.7902 

n  9.9530 

0iS41 

1.3088 

17 

9.6367 

0.1141 

1.2325 

0.9266 

17 

9.7928 

9.9555 

0.1281 

1.3095 

18 

9.6389 

0.1120 

1.2290 

0.9428 

18 

9.79.54 

9.9584 

0.0044 

1.3100 

19 

9.6412 

0.1098 

1.2253 

0.9584 

19 

9.7980 

9.9615 

9.8308 

1.3103 

20 

9.6434 

0.1074 

1.2215 

0.9732 

20 

9.8005 

9.9650 

9.5352 

1.3105 

21 

9.6457 

110.1048 

1.2175 

0.9875 

21 

9.8031 

n  9.9687 

p  8.0170 

1.3106 

22 

9.6480 

0.1021 

1J3134 

1.0012 

22 

9.8056 

9.9728 

n  9.5092 

1.3105 

23 

9.6503 

0.0993 

1.2090 

1.0144 

23 

9.8082 

9.9772 

9.8173 

1.3103 

24 

9.6526 

0.0964 

1.2045 

1.0270 

24 

9.8107 

9.9818 

9.9955 

1.3100 

25 

9.6549 

0.0933 

1.1998 

1.0392 

25 

9.8132 

9.9866 

0.1214 

1.3095 

26 

9.6572 

M  0.0901 

1.1949 

1.0509 

26 

9.8157 

n  9.991 7 

n  0.2189 

1.3089 

27 

9.6596 

0.0867 

1.1898 

H)622 

27 

9.8182 

9.9971 

0J*>83 

1.31)81 

28 

9.6619 

0.0832 

1.1846 

1.0731 

28 

9.8206 

0.0027 

0.3653 

1.3072 

29 

9.6643 

0.0797 

1.1791 

1.0836 

29 

9.8230 

0.0085 

0.4232 

1.3062 

30 

9.6667 

0.0760 

1.1734 

1.0937 

30 

9.8255 

0.0145 

0.4741 

1.3050 

31 

9.6691 

n  0.0722 

1.1675 

1.1034 

31 

9iJ278 

n  0.0207 

n  0.5196 

1.3037 

32 

9.6716 

^0.0683 

1.1614^ 

1.1129 

32 

9.8302^ 

m  0.0271 

r.j.5607 

1.3023 

September  9  to  December  97,  E  =  — 0".05. 


December  38  to  December  32,  £  =  — 0".OI. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

aUANTITIES  FOR  REDUCING  MEAN  !>LACES,  1871.0, 

TO  APPARENT  PLACES.      | 

Solar  day. 
Sid.  hour. 

r. 

/; 

^ogg. 

0. 

Log  A. 

H. 

Log  i. 

i. 

/ 

0. 

K. 

Jan.    I 

0.0039 

-15:01 

0.8339 

162  41 

1.3092 

349'3d'i»0J2074 

— ii)i 

—1.001 

10  5^7 

23  lao  j 

2 

.0066 

14.85 

0.8292 

162  38 

1.3090 

348  33;    0J2440 

1.75 

0.99(^ 

10  50.5 

23  145 

3 

.0094 

14.68 

0.8245 

162  36 

1.3087 

347  37    0.2772 

1.89 

0i)79 

10  50.4 

23  10.5  i 

h       4 

.0121 

14.52 

0.8197 

162  33 

1.3084 

346  41j    0.3083 

2.03 

0.968 

10  50ii 

23    6.7  t 

(7.0)   5 

.0148 

14.36 

0.8149 

162  31 

1.3081 

345  44    0.3371 

2.17 

0.957 

10  50.1 

23      2i); 

6 

.0176 

—14.20 

0.8101 

162  30 

1.3078 

344  47  n  0.3641 

-2.31 

—0.946 

10  50.0 

22  59.1  > 

7 

.0203 

14.04 

0.8052 

162  28 

1.3074 

343  50 

0.3896 

2.45 

0.936 

10  49.9 

22  5a-3  , 

8 

.0231 

13.88 

0.8002 

162  27 

1.3071 

342  53 

0.4133 

2.59 

0.925 

10  49.8 

22  51.6  , 

9 

.0258 

13.72 

0.7952 

162  27 

1.3067 

341  56 

0.4357 

2.r3 

0.915 

10  49.8 

22  47.7  ' 

10 

.0285 

13.56 

0.7902 

162  26 

1.3063 

340  59 

0.4568 

2.86 

0.904 

10  49.8 

22  43.9 

11 

.0313 

—13.40 

0.7851 

162  26 

1.3058 

340    1 

n  0.4768 

—3.00 

—0.893 

10  49.8 

23  40.1  1 

12 

.0340 

13JW 

0.7800 

162  27 

1,3054 

339    4 

0.4958 

3.13 

0.883 

10  49.8 

22  36.3  , 

13 

.0367 

13.09 

0.7748 

162  28 

1.3050 

338    7 

0.513$) 

3iJ7 

0.873 

10  49.8 

22  32.5  i 

14 

.0395 

12.94 

0.7696 

162  29 

1.3045 

337    9 

05311 

3.40 

0.862 

10  49.9 

23  2H.6  ' 

15 

.0422 

12.78 

0.7644 

162  30 

1.3040 

336  11 

0.5475 

3.53 

0.852 

10  50.0 

23  24.7 

16 

.0450 

—12.63 

0.7591 

162  32 

1.3035 

335  14 

n  0.5632 

-3.66 

-0.842 

10  50.1 

22  20i) 

17 

.0477 

12.48 

0.7538 

162  34 

1.3030 

334  15 

0.5782 

3.79 

0.832 

10  50.3 

22  17.0  1 

18 

.0504 

12.3:J 

0.7484 

162  37 

1.3025 

333  17 

0.5926 

3.91 

0.822 

10  50.5 

22  13.1 

h     19 

.0532 

12.18 

0.7431 

162  40 

1.3019 

332  19 

0.6063 

4.04 

om2 

10  50.7 

22    9.3 

(8.0)20 

.0559 

12.04 

0.7377 

162  43 

1.3014 

331  21 

0.6196 

4.16 

0.802 

10  50.9 

23    6.4  1 

21 

.0587 

—11.89 

0.7322 

162  47 

1.3008 

330  23 

n  0.6322 

-4J29 

-0.793 

10  51.2 

22    1.5  1 

22 

.0614 

11.75 

0.7267 

162  52 

1.3002 

329  24 

06444 

4.41 

0.783 

10  51.4 

21  67.6  1 

23 

.0641 

11.61 

0.7212 

162  56 

1.2996 

328  25 

0.6562 

4.53 

0.774 

10  51.7 

21  53.7 

24 

.0669 

11.46 

0.7157 

163    1 

1.2991 

327  26 

0.6675 

4.65 

0.764 

10  52.1 

21  49.7 

25 

.0696 

11.32 

0.7101 

163    7 

1.2984 

326  27 

0.6783 

4.77 

0.755 

10  52.4 

21  45.8 

26 

.0723 

-11.19 

0.7045 

163  12 

1.2978 

325  28 

n  0.6388 

-4.88 

-0.746 

10  52.8 

21  4li) 

27 

.0751 

11.05 

0.6989 

163  19 

1.2973 

324  28 

0.6989 

5.00 

0.737 

10  535 

21  37.9 

28 

.0778 

10.91 

0.6933 

163  25 

1.2966 

323  2J) 

0.7086 

5.11 

0.727 

10  53.7 

21  33.9 

29 

,0806 

10.78 

0.6876 

163  32 

1.2959 

322  29 

0.7179 

5.22 

0.718 

10  54.1 

21  29.9  , 

30 

.0833 

10.64 

0.6820 

163  40 

1:2953 

321  29 

0.7270 

5.33 

0.710 

10  54.6 

21  ^.9  1 

31 

.0860 

—10.51 

0.6765 

163  47 

1.2947 

320  29 

«  0.7357 

-5.44 

-0.701 

10  55.2 

21  31.9 

Feb.    1 

.0888 

10.38 

0.6705 

163  56 

1JJ940 

319  29 

0.7441 

5.55 

0.692 

10  55.7 

21   17.9 

2 

.0915 

10.25 

0.6648 

164    4 

1.2933 

318  28 

0.7522 

5.65 

0.684 

10  56.3 

21  13.9 

h       3 

.0942 

10.13 

0.6590 

164  13 

1J2927 

317  28 

0.7600 

5.75 

0.675 

10  56.9 

21     9.9 

(9.0)   4 

.0970 

10.00 

0.6533 

164  22 

1JJ920 

316  28 

0.7675 

5.85 

0667 

10  57.5 

21     5.9 

5 

.0997 

—  9.88 

0.6475 

164  32 

1.2913 

315  27 

n  0.7748 

-5.95 

—0.659 

10  58.1 

21     1.6  j 

6 

.1025 

9.75 

0.6416 

164  42 

1J2907 

314  26 

0.7818 

6.05 

0.650 

10  58.8 

20  57.7  ' 

7 

.1052 

9.63 

0.6358 

164  52 

1.2900 

313  25 

0.7886 

6.15 

0.642 

10  59.5 

30  53.7  1 

8 

.1079 

9.51 

0,6300 

165    3 

1.2893 

312  23 

0.7951 

6J24 

0.634 

11    0.2 

30  49.5  1 

9 

.1107 

9.40 

0.6242 

165  14 

1.2886 

311  22 

0.8014 

6.33 

0.626 

11     0.9 

30  45.5 

10 

.1134 

-  9.28 

0.6184 

165  25 

1.2880 

310  20 

n0.8075 

-6.42 

-0.619 

11     1.7 

30  41.3 

11 

.1161 

'9.16 

0.6125 

165  37 

1.2874 

309  18 

0.8134 

6.51 

0.611 

11    2i> 

20  375 

12 

.1189 

9.05 

0.6067 

165  49 

1.2867 

308  16 

0.8190 

6.59 

0.603 

11     3.3 

30  33.1 

13 

.1216 

8.94 

0.6008 

166    1 

1.2861 

307  14 

0.8245 

6.68 

0.696 

11    4.1 

30  28.9 

14 

.1244 

8.83 

0.5950 

166  13 

1.2854 

306  12 

0.8297 

6.76 

0.588 

11    4.9 

30  34.8 

15 

.1271 

-  8.72 

0.5891 

166  26 

1.2848 

305    9 

n  0.8348 

—6.84 

-^.581 

U    6.7 

30  20.6 

16 

.1298 

8.61 

0.5832 

166  39 

1.2842 

304    7 

0.8396 

6.91 

0.574 

11     6.6 

30  16.5 

17 

.1326 

8.50 

0.5774 

166  52 

1.2S36 

303    5 

0.8442 

6.98 

0.567 

11    7.5 

SO  12.3 

h     18 

.1353 

8.39 

0.5715 

167    5 

1.2830 

302    1 

0.8487 

7.06 

0.560 

11    8.3 

20    8.1 

(10.0)  19 

.1380 

8.29 

0.5656 

167  19 

1.2824 

300  58 

0.8530 

7.13 

0.553 

11    95 

20    3.9 

20 

.1408 

-  8.19 

0.5598 

167  32 

1.2818 

299  55 

n0.8571 

-7.20 

-0.546 

11  10.1 

19  59.7 

21 

.1435 

8.08 

0.5539 

167  46 

1.2813 

298  52 

0.8611 

756 

0.539 

11  11.1 

19  55.5 

22 

.1463 

7.98 

0.5480 

168    0 

1.2808 

297  48 

0.8649 

7.33 

0.532 

11  12.0 

19  515 

23 

.14JK) 

7.88 

0.5421 

168  13 

liJd02 

296  44 

0.8685 

7.39 

0.526 

11  12.9 

19  46.9 

24 

.1517 

7.78 

0.5362 

168  27 

1J2797 

295  41 

0.8719 

7.44 

0.519 

11  13.8 

19  42.7 

25 

.1545 

-  7.68 

0.5303 

168  41 

1.2792 

394  37 

«  0.8752 

-7J>0 

-0.512 

11  14.7 

19  38.5 

26 

.1572 

7.59 

0.5244 

168  55 

15787 

293  33 

0.8783 

7.56 

0i>06 

11  15.7 

19  345 

27 

.1600 

7.49 

0.5185 

169    9 

IJ27&2 

292  29 

0.8813 

7.61 

0.499 

11  16.6 

19  29.9  1 

28 

.1627 

7.40 

0.5126 

169  22 

1.2778 

291  25 

0.8841 

7.66 

0.493 

11  17i> 

19  25.7 

29 

0.1654 

—  7.30 

!   0.5067i  169  36 

1.2773 

290  21 

n  0.8867 

—7.70 

—  0.487 

11  18.4 

19  21.4 
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FOR  WASHINGTON  MEAN  MU)NIGHT. 
aUANTITIEH  FOE  REDUCING  MEAN  PLACES,  1871.0,  TO  APPARENT  PLACES. 


HoUrdaj 

HMLbour. 

r. 

Mar.    1 

0.1654 

U 

.16d3 

3 

J70U 

4 

ITMi 

5 

.1764 

b       6 

171)1 

(Ui>     7 

.1810 

b 

.1846 

0 

.1873 

10 

.1001 

u 

1938 

10 

.19r,5 

13 

.11W3 

14 

3010 

16 

.3038 

16 

JI06B 

17 

.30i)9 

18 

.3130 

lU 

iJ147 

90 

.3174 

b     31 

.3308 

(13.0)23 

.9330 

33 

.3357 

34 

.3384 

35 

.3311 

36 

imo 

37 

.3366 

38 

.3304 

311 

AiM 

30 

iM48 

31 

.3476 

Apr.    1 

.3503 

3 

.3530 

3 

.3558 

4 

.3585 

b       5 

.3613 

(13.0)  6 

.3640 

7 

.3667 

8 

.36!>5 

0 

.3733 

10 

.3740 

11 

JI777 

13 

i2804 

13 

.3833 

14 

.3850 

16 

.3886 

16 

J3U14 

17 

.3!M1 

18 

mif^ 

10 

.3006 

(l}i))81 

.3023 

.3051 

33 

.3078 

23 

.3105 

34 

4J133 

35 

41160 

26 

.3188 

27 

.3315 

38 

.3343 

20 

.3370 

30 

.3307 

31 

03334 

/      JLofg.      «.      LogA. 


7.30' 
7  31' 
712 
7.03 
HM 
6X» 
6.76 
667 
6.r»H 
6.40' 


0.5()G7i 
0.500^1 
0.1040 
0.48rt0 
0.4830 
0.4770 
04710 
0.4650 
0.45H0 
0.4538 


6.40 

0.4467 

6.33 

0.4405 

6.3:) 

0.4343 

6.15 

0.4380 

6.06 

0.4317 

6.07 

0.4153 

6450 

0.4080 

bMi) 

0.4034 

6.73 

0.305rt 

6j63 

0.3802 

6.65 

0.3824 

6.46 

0.375(i 

6.3H 

0.36H7 

6.30 

0.3616 

6.31 

0.3544 

6.13 

0.3471 

6.04 

0.33(K> 

4.05 

0.3331 

4.HG 

0.3344 

4.78 

0.3165 

4.60 

0.3084 

4.60 

03001 

4M 

0.3017 

4.43 

0.3830 

4.33 

0.3742 

4.34 

0.2651 

4.15 

0.2557 

4.06 

0.3461 

3.06 

0.3:Mi2 

3.87 

0.3260 

3.7« 

0.3155 

3.6rt 

0.3048 

3Ji8 

0.1036 

3.40 

0.1821 

3.30 

0.1702 

350 

0.1578 

3.10 

0.1450 

3.00 

0.1318 

3.0H 

0.1181 

3.8H 

0.1040 

3.77 

0.0803 

3.67 

0.0741 

8.56 

0.05H3 

3.45 

0.0410 

3.34 

0.0240 

3.33 

0  0071 

3.13 

008HC 

3.01 

OiHiOS 

1.80 

0.040H 

1.78 

9.0207 

1.66 

00087 

154 

0.8873 

160  3(i 
160  50 
170  3' 
170  16 
170  20 
170  42 

170  55! 

171  7; 
171  10; 
171  30 
171  41! 

171  52, 

172  2 

172  12' 

173  31 ! 


172  30 

173  37) 
178  45 
173  51 
173  57 


173 
173 
173  10 
173  13 
173  15 
173  15 
173  15 
173  14 
173  12 
173  0 
173  4 
173  58 
173  51 
173  42 
172  32 
172  21 
172  7 
171  53 
171  :ui 
171  18 
170  57 
170  34 
170  0 
160  41 

160  11 
168  38 
168  2 
167  22 
166  30 
165  61 
164  50 
164  2 
163  0 

161  52 
160  36 
150  14 
157  42 
156  1, 
154  0 
152  6 
140  47| 
147  Ul 


1.2773 
1.2760 
1.276'» 
1.2761 
1.2758 

1.27:>4 
12751 
12748 
12746; 
1.2743 

1.2741 
12730 
1.2737 
1.2735 
1.27:VI 
1.2733 
1.2732 
1.2732 
1.2731 
1.2731 
1.2731 
1.2732 
1.3733 
1.2733 
1.2735 
1.2736 
1.2738 
1.2730 
1.2742 
1.2744 
1.2746 
1.2740 
1.2751 
1.2755 
1.2758 

1.2762 
1.2765 
1.2760 
1.2773 
1.277H 
1.2783 
1.2787 
1J2702 
1.2707 
1.2802 
1.2807 
1.2813 
1.2rt|H 
1.2rt24 
1.2820 
1.2834 
1.2841 
1.2H47 
1.2853 
1.2850 


200  U{ 

280  16 
288  VJ 
287  8 
286  3^ 
284  58 
283  64 
2H2  40 

281  44 
280  3!> 

270  34 
278  80' 
277  24' 
276  10 
275  14 
274  0 
273  4 

271  61» 
270  54 

260  40 
268  45 
267  40 
266  35 
265  30 
264  85 
263  21 
263  16 

261  12 
260  H 

250  3 
257  60 
256  60 
255  52 
254  4H 
253  44 
2.52  41 

251  37 
2."»0  34 
240  31 
348  38 


Log  I. 

n  0.8807 
0.88t)2 
0.8016 
0.80:»8 
0.8050 

110.8078 
0.8t«Hi 
0.{M)13 
0.!N)2H 
0.0042 

«0.!KV>4 
0.!KH>5 
0.0075 
0.0083 
0.1M)tM) 

n  0.0006 
0.0100 
0.010? 
0.0105 
0.0105 

91 0.0104 
0.0102 
0.0000 
0.0004 
0.0088 

n0.1N)8l 
0.0072 
0.!K)62 
0.!K)51 
0.0038 

It  0.0024 
0.1K)00 
0.801»2 
0.81>74 
0.8055 

n  0.8034 
0.8012 
0.8880 
0.8864 
0.8J-38 


247  2611O.8HII 


246  8:i 
245  21 
344  10 
343  17 
343  15 
341  13 
340  12 
230  10 
238  10 
237  0 


236 

2;i5 

234 

233 

232 

231 

230 

220 

228  10 

227  10 


1.2805. 
12871, 

1.2877' 
1.2884' 
1.2800 

1.28fKi  

18IH)3'  22<>  12n0  78GI 


0.8781 
08751 
0.8710 
0.8686 
«  0.8650 
0.8614 
0.8576 
0.85:Ui 
0.8405 

n  0.8452 
0.8407 
0.8:)61 
0.8313 
0.8263 

»  0.8211 

0.8158 
0.8102 
0.8045 
0.7086 
n  0.7!>24 


/ 


—7.70 
7.75 
7.701 

7.8:i! 
7.87, 

7.*m! 

7.07, 
7.01>^ 
8.02 

—8.04! . 
8.06 
8.08' 
8.  lot 
8.11 

— 8.12  . 
813 
8.13 
8.14 
8.14 

—8.14  . 
8.13 
8.13 
8.12 
8.11 

—8.00  . 
8.08 
8.06 
8.04 
8.01 

-7.00 
7.06 
7.IKJ 
7.!M) 
7.86 

—7.82 
7.78 
7.74 
7.70 
7.65 

—7.60 
755 
7.5u 
7.44 
7,30 

—7.33 
7.27 
7.20 
7.14 
7.07 

—7.00 
6.03 
6.86 
6.78 
6.70 

—6.62 
6.54 
6.46 
6.38 
6.20 

—6.20 

-61 


a. 


—0.487 
0.481 1 
0.475| 
0.461»{ 
0.462 

-0.456 
0.450 
0.44 

0.4:Ui 

-0.427 
0.421 
0.416 
0.410 
0.404 

-0.3l>8 
0.303 
0.387 
0.381 
0  376 

-0.370 
0.364 
0.350 
0.353 
0.347 

-0.341 
0.336 
0.33U 
0.334 
0.318 

-0.313 
0.307 
0.301 
0.20.V 
0.280i 

-0.28:J 
0.277 
0.271 
0.264 
0.258 

-O.252I 
O.245I 

o.2:to 

0.2-33 


0.226 

-0.210 

0.2  J  3 

0.2i)6 

0.100 

0.102 

-0.185 

0.178 

0.171 

0.164 

0.156| 

-0.140 

0.141 

O.KM 

0.126 

0.118 

-0.111 

-0  103! 


b 

1  18.4 
1  10.3 
1  20.2 
1  21.1 
1  22.0 
1  388 
1  3:j.7 
1  34  ..'i 
1  35.2 
1  36.0 
1  26.7 
1  27.5 
1  28  1 
1  28.8 
1  20.4 
1  30.0 
1  30.r 
1  31.0 
1  31.4 
1  31.8 
1  322 
1  32  4 
1  33  7 
1  33.0 
1-33.0 
1  33.0 
1  33.0 
1  33.0 
1  32.8 
1  336 
1  33.3 
I  31.0 
1  31.4 
I  30.8 
1  30.2 
1  2!).4 
1  28 
I  37 
1  36  4 
1  35.2 
1  23  8 
1  22  3 
1  206 

1    18.8 

16.7 

1  14.5 

12.1 

0.5 

6.6 

3.4 

0.0 

56. 

52.0 

0  47.4 

0  42.4 

0  36.0 

0  30.8 

0  24.0 
0  16.6 
0  8.4 
0  60.1 

0  48 


b  m 
0  21.4 
0  17.1 
0  12.8 
0  8.5 
0  4.2 
8  60.0 
8  65.6 
5  61J) 
8  46.0 
8  42.6 
8  38.3 
8  33.0 
8  20.6 
8  25.3 
8  20.0 


166 
123 
7.0 
3.6 
60.3 
66.0 
60.7 
463 
42.0 
37.7 


7  33.4 
7  20.1 
7  24.8 
7  2J.6 
7  16.2 
7  J  1.0 
7    7.7 
7    3.5 
6  60.2  I 
6  54.0 
6  50.7  1 
6  46.5  , 
6  423  I 
6  38.1  I 
6  33.0 

16  20.7 

16  25.5  I 

16  21.4 

17.3 

13.1 

0.0 

4.0 

0.8 

56.7 

5  52.7 

6  48.6 
5  44.5 
5  40.6 

5  36.5 

6  32JS 


88.6 
24.5 

30.5 
16JS 
13.7 

8.7 
4.8 


956 


FIXCD  STARS,  1871. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1871.0,  TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

r. 

/ 

Logg. 

O. 

Log  A. 

H. 

Log  i. 

i. 

/ 

0. 

H. 

May    1 

0.3324 

-1^54 

9.8873 

147"*  14 

1.2903 

22^12 

n  0.7861 

-6:11 

-o'l03 

h     m 
9  48.9 

h     m 
15     4.8  , 

2 

.3352 

1.42 

9.8656 

144  23 

liK)09 

225  13 

0.7795 

6.02 

0.095 

9  37.6 

15     0.9  < 

3 

.3379 

1.30 

9.8437 

141  12 

1.2915 

224  15 

0.7727 

5.92 

0.087 

9  24.^ 

14  57i) 

4 

.3407 

1.18 

9.8220 

137  39 

1.2922 

223  17 

0.7657 

5.83 

0.078 

9  10.6 

14  53.1  1 

h       5 

.3434 

1.05 

9.8008 

133  41 

1.2928 

222  19 

0.7584 

5.73 

0.070 

8  54.7 

14  49.3  1 

(15.0)  6 

.3461 

-  0.93 

9.7807 

129  15 

1.2935 

221  21 

«  0.7509 

-^.63 

-0.062 

8  37.0 

14  45.4 

^           7 

.3489 

0.80 

9.7622 

124  23 

1.2941 

220  24 

0.7431 

5.53 

0.053 

8  17.6 

14  41.6 

8 

.3516 

0.67 

9.7463 

119    6 

1.2947 

219  27 

0.7351 

5.43 

0.045 

7  56.4 

14  37.8 

9 

.3543 

0.54 

9.7336 

113  23 

1.2953 

218  30 

0.7268 

5.33 

0.036 

7  33.6 

14  34.0 

10 

.3571 

041 

9.7249 

117  20 

1.2959 

217  33 

0.7182 

5J33 

0.027 

7    94 

14  305 

11 

.3598 

—  0.28 

9.7210 

101    5 

1.2965 

216  36 

n  0.7093 

-^.12 

-0.019 

6  44.3 

14  264 

12 

.3626 

0.15 

9.7221 

94  43 

1.2971 

215  39 

0.7001 

5.01 

0.010 

6  18.8 

14  22j6 

13 

.3653 

—  0.02 

9.7284 

88  23 

ismr 

214  43 

0.6906 

4.90 

—0.001 

5  53.6 

14  18.9 

14 

.3680 

+  0.12 

9.7396 

82  15 

15983 

213  47 

0.6808 

4.80 

+0.008 

5  29.0 

14  15.1 

15 

.3708 

0.26 

9.7550 

76  25 

1.2989 

212  51 

0.6706 

4.68 

0.017 

5    5.7 

14  114 

16 

.3735 

+  0.39 

9.7739 

70  59 

1.2995 

211  55 

n  0.6600 

-4.57 

+0.026 

4  44.0 

14    7.7 

17 

.3762 

0.53 

9.7954 

65  59 

1.3000 

210  59 

0.6491 

4.46 

0.036 

4  23.9 

14    3.9 

18 

.3790 

0.67 

9.8188 

61  26 

1.3005 

210    4 

0.6377 

4.34 

0.045 

4    5.7 

14    0.3 

19 

.3817 

0.81 

9.8433 

57  18 

1.3011 

209    8 

0.6259 

433 

0.054 

3  495 

13  56.5 

20 

.3845 

0.96 

9.8685 

53  34 

1.3016 

208  13 

0.6137 

4.11 

0.064 

3  345 

13  52.9  1 

h     21 

.3872 

+  1.10 

9.8938 

50  12 

1.3022 

207  18 

n  0.6010 

-3.99 

+0.073 

3  20.8 

13  495  1 

(16.0)22 

.3899 

lii5 

9.9191 

47  10 

1.3027 

206  23 

0.5878 

3.87 

0.083 

3    8.6 

13  45.5  1 

23 

.3927 

1.39 

9.9440 

44  25 

1.3031 

205  28 

0J>740 

3.75 

0.093 

2  57.7 

13  41.9 

24 

.3954 

1.54 

9.9685 

41  56 

1.3036  204  34 

0.5598 

3.63 

0.103 

2  47.7 

13  38.3  i 

25 

.3982 

1.69 

9.9924 

39  41 

1.3041 

203  39 

0.5448 

3.51 

0.113 

2  38.7 

13  34.6 

26 

.4009 

+  1.84 

0.0156 

37  39 

1.3045 

202  45 

n  0.5292 

—3.38 

+0.122 

2  30.6 

13  31i)  ' 

27 

.4036 

1.99 

0.0382 

35  46 

1.3049 

201  50 

0.5129 

3.26 

0.132 

2  23.1 

13  27.3 

28 

.4064 

2.14 

0.0601 

'34    3 

1.3054 

200  56 

0.4959 

3.13 

0.142 

2  165 

13  23.7 

29 

.4091 

2.29 

0.0814 

32  27 

1.3058 

200    2 

04781 

3.01 

0.153 

2    9.8 

13  20.1 

30 

.4118 

2,44 

0.1020 

30  59 

1.3062 

199    9 

0.4594 

2.88 

0.163 

2    3.9 

13  16.6 

31 

4146 

+  2.60 

0.1220 

29  37 

1.3066 

198  15 

n  0.4397 

-2.75 

+0.173 

1  58.5 

13  13X) 

June  1 

4173 

2.75 

0.1413 

28  21 

1.3069 

197  21 

04189 

2.62 

0.183 

1  53.4 

13    94 

2 

4201 

2.91 

0.1600 

27  10 

1.3073 

196  28 

0.3970 

249 

0.194 

1  48.7 

13    5.9 

3 

4228 

3.06 

0.1781 

26    4 

1.3076 

195  34 

0.3738 

2.36 

OJ204 

1  445 

13    2.3 

4 

.4255 

3.22 

0.1956 

25    1 

1.3080 

194  41 

0.3492 

223 

0.214 

1  40.1 

12  58.7 

h       5 

4283 

+  3.37 

0i2125 

24    2 

1.3083 

193  48 

n  0.3230 

—2.10 

+0.225 

1  36.1 

12  555 

(17.0)  6 

4310 

3.53 

Oi2290 

23    6 

1.3085 

192  55 

0.2950 

1.97 

0535 

1  324 

12  51.7 

^       '   7 

4337 

3.69 

0.2450 

22  13 

1.3088 

192    1 

0.2649 

1.84 

0546 

1  28.9 

12  48.1 

8 

4365 

3.85 

0J2605 

21  22 

1.3091 

191    8 

0.2325 

1.71 

0.257 

1  25.5 

12  44.5 

9 

4392 

4.01 

Oi2756 

20  34 

1.3093 

190  15 

0.19r3 

1.57 

0567 

1  22.3 

12  41.0 

10 

4420 

+  4.17 

Oi2903 

19  48 

1.3095 

189  22 

»  0.1588 

-1.44 

+0578 

1  195 

12  37.5 

11 

4447 

4.33 

0.3046 

19    4 

1.3097 

188  30 

0.1165 

1.31 

0589 

1  165 

12  34.0 

12 

4474 

4.49 

0.3184 

18  21 

1.3098  187  37 

0.0695 

1.17 

0.300 

1  134 

12  30.5 

13 

.4502 

4.65 

0.3319 

17  40 

1.3100  186  44 

0.0167 

1.04 

0.310 

1  10.7 

12  26.9 

14 

4529 

4.81 

0.3450 

17    1 

1.3102  185  51 

9.9564 

0.90 

0.321 

1    8.1 

12  234 

15 

.4556 

+  4.98 

0.3578 

16  23 

1.3102   184  59  n  9.88631 

—0.77 

+0.332 

1    5.5 

12  19.9 

16 

4584 

5.14 

0.3703 

15  46 

1.3104 

184    6    9.80241 

0.63 

0.343 

1    3.1 

12  164 

17 

.4611 

5.30 

0.3824 

15  11 

1.3105 

183  14 

9.6983 

0.50 

0.353 

1     0.7 

12  12.9 

18 

.4639 

5.46 

0.3943 

14  36 

1.3105 

182  21 

95608 

0.36 

0.364 

0  58.4 

12    94 

19 

.4666 

5.63 

0.4058 

14    3 

1.3105 

181  29 

9.3586 

0.23 

0.375 

0  565 

12    6.9 

h     20 

.4693 

+  5.79 

04170 

13  30 

1.3106 

180  36  n  8.9700 

-0.09 

+0.386 

0  54.0 

12    2.4 

(18.0)21 

4721 

5.95 

0.4280 

12  59 

1.3106 

179  44  p8.6286 

+0.04 

0.397 

0  51.9 

11  58.9 

^         22 

4748 

6.11 

0.4388 

12  28 

1.3106   178  51 

9.2504 

0.18 

0408 

0  49.9 

11  554 

23 

4776 

6iW 

0.4493 

11  58 

1.3106 

177  59 

9.4959 

0.31 

0419 

0  47.8 

11  51.9 

24 

.4803 

644 

0.4595 

11  28 

1.3105 

177    6 

9.6522 

045 

0.429 

0  45.9 

11  484 

25 

4830 

+  6.60 

04695 

10  59 

1.3104 

176  13 

9.7665 

+0.58 

+0440 

0  44.0 

11  44.9 

26 

4858 

6.77 

04793 

10  31 

1.3103 

175  21 

9.8568 

0.72 

0.451 

0  42.1 

11  414 

27 

.4885 

6.93 

04889 

10    4 

1.3102 

174  28 

9.9314 

0.85 

0.462 

0  40.3 

11  37.9 

28 

4912 

7.09 

0.4983 

9  37 

1.3101 

173  36 

9.9949 

0.99 

0473 

0  38.5 

11  344 

29 

4940 

7.25 

0.5074 

9  10 

1.3099 

172  43 

0.0503 

1.12 

0.483 

0  36.7 

11  30.9 

30 

.4967 

+  741 

0.5164 

8  44 

1.3098 

171  50 

0.0993 

+liJ6 

+0494 

0  35.0 

11  27.3 

31 

0.49951  +  7.57 

0.5252 

8  19 

1.3096 

170  58 

0.1432 

+1.39i  +0.505 

0  33.3 

11  23.9 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1871.0,  TO  APPARENT  PLACES. 

Solar  day.l 
8kLlurar.| 

r. 

/ 

l^ogg. 

O. 

Log  h. 

H. 

Log  i. 

i. 

/ 

0. 

H. 

Jalr    1 

0.4995  +  7!57 

0.5252 

8°  19 

1.3096 

170^58 

0.1432 

+l'.'39 

+oV>05 

b     m 
0  333 

h     m 
11  23.9 

2 

.5022        7.73 

0.5338 

7  54 

1.3093   170    5 

0.1828 

1.52 

0.516 

0  31.6 

11  20.3 

3 

.5049 

7.89 

0.5422 

7  29 

1.3092   169  12 

0.2191 

1.66 

0.526 

0  29.9 

11  16.8 

4 

.5077 

8.05 

0.5504 

7    5 

1.3089   168  20 

0.2524 

1.79 

0.537 

0  28.3 

11  13.3 

h      5 

.5104 

8Si\ 

0.5585 

6  41 

1.3087 

167  27 

0.2833 

1.92 

0.548 

0  26.8, 
0  25.2 

11     9.8 

{1S).0)  6 

.5131 

+  8.37 

0.5664 

6  18 

1.3084 

166  3:^ 

0.3121 

+2.05 

+0.558 

11    6.2 

7 

.5159 

8.53 

0.5741 

5  55 

1.3081 

165  41 

0.3389 

2.18 

0.569 

0  23.7 
0  22.2 

11     2.7 

6 

.5186 

8.69 

0.5817 

5  32 

1.3U78 

164  47 

0.3640 

2.31 

0.579 

10  59.1 

9 

.5214 

8.84 

0.5892 

5  10 

1.3075 

163  54 

0.3877 

2.44 

0.590 

0  20.7 

10  55.6 

10 

.5241 

9.00 

0.5965 

4  48 

1.3072 

163    1 

0.4100 

2.57 

0.600 

0  19.2 

10  52.1 

11 

.5268 

+  9.15 

0.6037 

4  27 

1.3068 

162    8 

0.4312 

+2.70 

+0.610 

0  17.8 

10  48.5 

12 

.5296 

9.31 

0.6107 

4    5 

1.3064 

161  14 

0.4512 

2.83 

0.620 

0  16.4 

10  44.9 

13 

.5323 

9.46 

0.6176 

3  45 

1.3060 

160  20 

0.4703 

2.95 

0.631 

0  15.0 

10  41.3 

14 

.5350 

9.61 

0.6243 

3  24 

1.3056 

159  27 

0.4884 

3.08 

0.641 

0  13.6 

10  37.8 

15 

.5378 

9.76 

0.6309 

3    3 

1.3052 

158  33 

0.5057 

3.20 

0.651 

0  12J2 

10  34.2 

16 

.5405 

+  9.92 

0.6374 

2  43 

1.3047 

157  39 

0.5222 

+3.33 

+0.661 

0  10.9 

10  30.6 

17 

.5433 

10.07 

0.6438 

2  23 

1.3043 

156  45 

0.5380 

3.45 

0.671 

0    9.6 

10  27.0 

18 

.5460 

lOSil 

0.6500 

2    4 

1.3039 

155  51 

0.5531 

3.57 

0.681 

0    8.3 

10  23.4 

19 

.5487 

10.36 

0.6562 

1  45 

1.3034 

154  57 

0.5676 

3.69 

0.691 

0    7.0 

10  19.8 

h      20 

.5515 

10.51 

0.6622 

1  26 

1.3029 

154    2 

0.5815 

3.81 

0.701 

0    5.7 

10  16.1 

(20.0)21 

.5542 

+10.66 

0.6681 

1    6 

1.3024 

153    8 

0.5949 

+3.93 

+0.710 

0    4.4 

10  12.5 

22 

.5569 

10.80 

0.6r39 

0  48 

1.3019 

152  13 

0.6078 

4.05 

0.720 

0    3i2 

10    8.9 

23 

.5597 

10.94 

0.6796 

0  30 

1.3014 

151  19 

0.6201 

4.17 

0.730 

0    2.0 

10    5.3 

24 

.5624 

11.09 

0.6851 

0  12 

1.3008 

150  24 

0.6320 

4i29 

0.739 

0    0.8 

10    1.6 

25 

.5652 

11J23 

0.6906 

359  55 

1.3003 

149  28 

0.6435 

4.40 

0.748 

23  59.7 

9  57.9 

26 

.5679 

+11.37 

0.6960 

359  37 

1.2997 

148  33 

0.6546 

+4.51 

+0.758 

23  58.5 

9  54.2 

27 

.5706 

11.50 

0.7013 

359  20 

1^^092 

147  37 

0.6653 

4.63 

0.767 

23  57.3 

9  50.5 

28 

.5734 

11.64 

0.7065 

359    3 

1.2986 

146  42 

0.6756 

4.74 

0.776 

23  56J2 

9  46.8 

29 

.5761 

11.78 

0.7116 

358  46 

1.2980 

145  46 

0.6855 

4.85 

0.785 

23  55.1 

9  43.1 

30 

.5789 

11.92 

0.7165 

358  30 

1.2975 

144  51 

0.6951 

4.96 

0.794 

23  54.0 

9  39.4 

31 

.5816 

+12.05 

0.7214 

358  14 

1.2968 

143  55 

0.7043 

+5.06 

+0.803 

23  52.9 

9  35.7 

Aog.  1 

.5843 

12.18 

0.7263 

357  58 

1.2962 

142  59 

0.7133 

5.17 

0.812 

23  51.9 

9  31.9 

2 

.5871 

12.32 

0.7310 

357  43 

1.2956 

142    2 

0.7220 

5.27 

0.821 

23  50.8 

9  28.1 

3 

.5898 

12.45 

0.7356 

3^>7  27 

1.2950 

141    6 

0.7303 

5.37 

0.830 

23  49.8 

9  24.4 

4 

.5925 

12.58 

0.7402 

357  12 

1.2944 

140    9 

0.7385 

5.48 

0.838 

23  48.8 

9  20.6 

H       5 

.5953 

+12.70 

0.7447 

356  57 

1.2938 

139  12 

0.7463 

+5.58 

+0.847 

23  47.8 

9  16.8 

(21.0)  6 

.5980 

12,83 

0.7491 

356  43 

1.2931 

138  15 

0.7539 

5.67 

0.855 

23  46.9 

9  13.0 

^          7 

.6008 

12.'.^ 

0.7534 

356  28 

1.2925 

137  18 

0.7613 

5.77 

0.864 

23  45.9 

9    9.2 

8 

.6035 

13.08 

0.7577 

356  14 

1.2919 

13b  20 

0.7684 

5.87 

0.872 

23  44.9 

9    5.3 

9 

.6062 

13.20 

0.7618 

356    0 

1.2913 

135  23 

0.7753 

5.96 

0.880 

23  44.0 

9    1.5 

10 

.6090 

+13.32 

0.7659 

356  47 

1.2907 

134  25 

0.7819 

+6.05 

+0.888 

23  43.1 

8  57.7 

11 

.6117 

13.44 

0.7700 

355  33 

1.2900 

133  27 

0.7883 

6.14 

0.896 

23  42.2 

8  53.8 

12 

.6144 

13.56 

0.7739 

355  20 

1.2894 

132  29 

0.7946 

6.23 

0.904 

23  41.4 

8  49.9 

13 

.6172 

13.68 

0.7778 

355    8 

1.2888 

131  30 

0.8006 

6.32 

0.912 

23  40.5 

8  46.0 

14 

.6199 

13.80 

0.7816 

354  55 

1.2881 

130  32 

0.8064 

6.40 

0.920 

23  39.7 

8  42.1 

15 

.6227 

+13.92 

0.7853 

3'>4  43 

1.2875 

129  33 

0.8120 

+6.49 

+0.928 

23  38.9 

8  38.2 

16 

.6254 

14.03 

0.7890 

354  31 

1.2869 

128  34 

0.8175 

6.57 

0.935 

23  38.1 

8  34.3 

17 

.6281 

14.14 

0.7926 

354  19 

1.2863 

127  35 

08227 

6.65 

0.943 

23  37.3 

8  30.3 

18 

.6309 

14.25 

0.7962 

354    8 

1^2857 

126  35 

0.8278 

6.73 

0.950 

23  36.5 

8  26.3 

19 

.6336 

14.36 

0.7997 

353  57 

li2852 

125  36 

0.8327 

6.80 

0.958 

23  35.8 

8  22.4 

h     20 

.6363 

+14.47 

0.8031 

353  46 

1.2846 

124  36 

0.8374 

+6.88 

+0.965 

23  35.1 

8  18.4 

(23i))21 

.6391 

14u>8 

0.8C65 

353  35 

1.2839 

123  36 

0.8419 

6.95 

0.972 

23  '34.4 

8  14.4 

^       '22 

.6418 

14.69 

0.8098 

353  25 

1.2834 

122  36 

0.8463 

7.02 

0.979 

23  33.7 

8  10.4 

23 

.6446 

14.79 

OJ3131 

353  15 

1.2828 

121  36 

0.8505 

7.09 

0.980 

23  3:10 

8    6.4 

24 

.6473 

14.90 

0.8163 

353    5 

1.2822 

120  35 

0.8545 

715 

0.993 

23  32.4 

8    2.3 

25 

.6500 

+15.00 

0.8194 

352  56 

1.2816 

119  35 

0.a584 

+  7.22 

+1.000 

23  31.7 

7  58.3 

26 

.652ti 

15.11 

0.822(j 

:i52  47 

1.2811 

118  34 

0.8621 

7iJ8 

1.007 

23  31.1 

7  54.3 

27 

.6555 

15i21 

0.8256 

352  38 

1.28C6'  117  33 

0.8657 

7.34 

1.014 

23  30.5 

7  50.2 

28 

.6583 

\      15.31 

0.828(j 

352  29 

1.2801'  116  32 

0.8092 

7.40 

1.021 

23  30.0 

7  46.1 

29 

.661C 

15.41 

0.831(] 

3r2  21 

li27C6;  115  30 

0.8725 

7.46 

1.027 

23  29.4 

7  42.0 

30 

.6637 

+15.51 

0.834C 

352  13 

1.2791    114  2t 

0.8756 

+7.51 

+1.034 

23  28.9 

7  37.9 

31 

0ii66E 

►  +15.61 

0.8372 

352    5 

li2786   113  27i   0.8786 

+7.56'  +1.04C 

23  28.4 

7  33.8 

33 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

1 
QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1871.0,  TO  APPARENT  PLACES,     i 

Solar  day. 
Sid.  hour. 

r 

./; 

Logg- 

G. 

Log  A. 

n. 

Log^. 

i. 

+L047 

0 

H. 

Sept.  1 

0.6692 

+1570 

0.8401 

35f  58 

1.2781 

112  25 

0.8814 

+7.61 

li     m 
23  27^ 

7  29.7  ' 

!i 

.6719 

15.80 

0.8429 

a-jl  51 

1.2777 

111  24 

0.8841 

7.66 

1.053123  27.:* 

7  25.6 

3 

.6747 

15.89 

0,8457 

351  44 

1J2773 

110  21 

0.8867 

7.70 

I.O6O:  23  26.9 

7  21.4  1 

h       4 

.6774 

15.99 

0.8484 

351  38 

1.2769 

109  19 

0.8892 

7.75 

1.066  23  26.5 

7  17.3  1 

(23.0)  5 

.6802 

16.08 

0.8510 

351  31 

1.2766 

108  16    0.8915 

7.79      1.072|23  26.1 
+7.83  +1.07^  23  25.7 

7  13.1 

6 

.6829 

+16.18 

0.8536 

351  25 

1.2761 

107  14 

0.8936 

7    8i) 

7 

.6856 

16.27 

0.8562 

351  20 

1.2757 

106  11 

0.8956 

7.86 

1.085;  23  25.3 

7    4.7 

8 

.6884 

16.36 

0.8587 

351  14 

1.2754 

105    8 

0.8975 

7.90 

1.091,23  25.0 

7    0.5  f 

9 

.6911 

16.45 

0.8613 

351     9 

1.2752 

104    5 

0.8993 

7.93 

1.097  23  24.6 

6  56J}| 

10 

.6938 

16.54 

0.8637 

351     5 

1.2749 

103    2 

0.9009 

7.96 

1.103!  23  24.3 

6  52.1 

11 

.6966 

+16.63 

O.8662I  351     0 

1.2747 

101  59 

0.9025 

+7.99 

+1.109123  24.0 

6  47i>! 

12 

.6993 

16.72 

0.8686  350  56 

1.2744 

100  56 

0.9038 

8.01 

1.115  23  23.8 

6  43.7  1 

13 

.7021 

16.81 

0.8710   350  53 

1.2742 

99  52 

0.9051 

8.04 

1.121  23  23.5 

6  39.5  1 

14 

.7048 

16.90 

0.8733  350  49 

1.2740 

98  49 

0.9062 

8.06 

1.127  23  23.3 

6  35.3  1 

15 

.7075 

16.99 

0.8757 

350  46 

1.2738 

97  45 

0.9072 

8.08 

1.133 

23  23.1 

6  31.0  i 

16 

.7103 

+17.08 

0.8780 

350  43 

1.2736 

96  41 

0.9080 

+8.09 

+1.139 

23  22.9 

6  26.7  j 

17 

.7130 

17.17 

0.8803, 

350  41 

1.2735 

95  38 

0.9088 

8.11 

1.144 

23  22.7 

6  225 

18 

.7157 

17.25 

0.8825 

350  38 

1.2734 

94  34 

0.9094 

8.12 

1.150 

23  22.6 

6  18.3 

h     19 

.7185 

17.34 

0.8848 

350  36 

1.2732 

93  30 

0.9098 

8.12 

1.156 

23  22.4 

6  14.0 ; 

(0.0)20 

.7212 

17.43 

0.8870 

350  35 

1.2732 

92  26 

0.9102 

8.13 

1.162 

23  22.3 

6  a7 

21 

.7240 

+17.52 

0.88i)2 

350  33 

1.2731 

91  22 

0.9104 

+8.14 

+1.168 

23  22.2 

6    6.5  ' 

22 

.7267 

17.60 

0.8914 

350  32 

1.2731 

90  18 

0.9105 

8.14 

1.174 

23  22.1 

6    lJ2l 

23 

.7294 

17.60 

0.8935 

350  31 

1.2731 

89  14 

0.9105 

8.14 

1.179 

23  22.1 

6  56i)  ' 

24 

.7322 

17.78 

0.8957 

350  31 

15731 

88  10 

0.9103 

8.13 

1.185 

23  22.1 

5  52.7 

25 

.7349 

17.86 

0.8978 

350  31 

1.2732 

87    5 

0.9101 

8.13 

1.191 

23  22,0 

5  48.3  j 

26 

.7377 

+17.95 

0.8999 

350  31 

1.2732 

86    2 

0.9096 

+8.12 

+L197 

23  22.0 

5  44.1  ! 

27 

.7404 

18.04 

0.9021 

350  31 

1.2r34 

84  58 

0.9091 

8.11 

1.203 

23  22.1 

5  39.9' 

28 

.7431 

18.13 

0.9042 

350  32 

1.2735 

83  53 

0.9084 

8.10 

1.209 

23  22.1 

6  35.5 

29 

,7459 

18.22 

0.9062 

350  32 

1.2r36 

82  49 

0.9076 

8.08 

1.215 

23-22.2 

6  Sl.-l  ' 

30 

.7486 

18.31 

0.9083 

350  34 

1.2738 

81  45 

0.9067 

8.07 

1.220 

23  22,2 

5  27.0' 

Oct.    1 

.7513 

+18,40 

0.9104 

350  35 

li2741 

80  40 

0.9057 

+8.05 

+1.226 

23  22.3 

5  22.7 

2 

.7541 

18.49 

0.9125 

350  37 

1.2743 

79  36 

0.9045 

8.03 

1.232 

23  22.5 

5  18.4 

3 

.7568 

18.58 

0.9146 

350  39 

1.2745 

78  32 

0.9031 

8.00 

1.238 

23  22.6 

5  14.1 

4 

.7596 

18.67 

0.9166 

350  41 

1.2748 

77  28 

0.9017 

7.97 

li>44 

23  22.7 

5     9S> 

h       5 

.7623 

18.76 

0.9187 

:^0  43 

1.2750 

76  24 

0.9001 

7.94 

1.251 

23  22.9 

5    5.6 

(1.0)  6 

.7650 

+18.85 

0.9208 

350  46 

1.2753 

75  20 

0.8983 

+7.91 

+1.257 

23  23.1 

5  1.3 : 

7 

.7678 

18.94 

0.9228 

350  49 

1.2757 

74  16 

0.8965 

7.88 

1.263 

23  23.3 

4  57.1  1 

8 

.7705 

19.04 

0.9249 

350  52 

1.2760 

73  13 

0.8945 

7.84 

1.269 

23  23.5 

4  52.9 

9 

.7732 

19.13 

0.9269 

350  55 

1.2763 

72    9 

0.8923 

7.80 

1.275 

23  23.7 

4  48.6 

10 

.7760 

19iJ2 

0.9289 

350  59 

1.2768 

71     5 

0.8901 

7.76 

1J282 

23  23.9 

4  44.3  > 

11 

,7787 

+19.32 

0.9310 

351    2 

1.2772 

70    1 

0.8376 

+7.72 

+1.288 

23  24.2 

4  40.1 

12 

.7815 

19.42 

0.9331 

351    6 

1.2776 

68  58 

0.8851 

7.67 

1.294  23  24.4 

4  35.9 

.     13 

.7842 

19.51 

0.9353 

351  11 

li>7d0 

67  55 

0.8823 

7.63 

1.301  23  24.7 

4  31.7  1 

14 

.7869 

19.61 

0.9374 

351  15 

1.2785 

66  51 

0.8795 

7.58 

1.307  23  25.0 

4  27.4  1 

15 

.7897 

19  71 

0.9395 

351  20 

1.2790 

65  48 

0.8764 

7.52 

1.314 

23  25.3 

4  33J^| 

16 

.7924 

+19.81 

0.9416 

351  24 

1.2794 

64  45 

0.8732 

+7.47 

+1.321 

23  25.6 

4  19.0 

17 

.7951 

19.91 

0.9437 

351  29 

1.2800 

63  41 

0.869'» 

7.41 

1.327 

23  85,9 

4  14.7 

18 

.7979 

20.02 

0.9458 

•351  34 

1.2805 

62  39 

0.8664 

7.35 

1.334 

23  26.3 

4  10.6 

19 

.8006 

20.12 

0.9480 

351  39 

liWIO 

61  36 

0.8627 

7.29 

1.341 

23  26.6 

4    6.4 

h     20 

.8034 

20.23 

0.9502 

351  44 

1.2816 

60  33 

0.8589 

7^ 

1.348 

23  27.0 

4    2:2 

(2.0)  21 

.8061 

+20.33 

0.9523 

351  50 

1.2821 

59  31 

0.8549 

+7.16 

+1.355 

23  27.3 

3  58.1 

22 

.8088 

20.44 

0.9545 

351  55 

1^2827 

58  28 

0.8508 

7.09 

1.363 

23  27.7 

3  53.9 

23 

.8116 

20.55 

0.9567 

352    1 

1.2833 

57  26 

0.8464 

7.02 

1.370 

23  28.1 

3  49.7  i 

24 

.8143 

20.66 

0.9581» 

352    7 

1.2839 

56  24 

0.8419 

6.95 

1.377 

23  28.4 

3  45.6 

25 

.8171 

20.77 

0.9611 

352  12 

ISiSAb 

55  22 

0.8372 

6.87 

1.385 

23  28.8 

3  41-5  1 

26 

.8198 

+20.88 

0.9634 

352  18 

1,2851 

54  20 

0.8;«3 

+6.80 

+1.392 

23  29.2 

3  37.3 

27 

.8225 

20.99 

0.9656 

352  24 

1.2858 

53  18 

0.8272 

6.72 

1.400 

23  29.6 

3  33.2 

28 

.8253 

21.11 

0.9679 

352  30 

1.2864 

52  17 

0.8220 

6.64 

1.407 

23  30.0 

3  29.1 

29 

.8280 

21J23 

0.9702 

352  36 

1.2871 

.51  15 

0.8165 

6.55 

1.415!  23  30.4 

3  25.0 

30 

.8.307 

21.34 

0.9725!  352  42 

1.2877 

50  14 

0.8108 

6.47 

1.42:J|23  30.8 

3  20.9 

31 

.8335'  +21.46 
0.8362!  4-21 .5H 

0.9748|  352  49 

1.2883 

49  13 

0.8049 

+6.38 

+1.431  23  31  il 

3  16.9 

32 

0.9771'  a52  55 

1.2890 

48  12!    0.7988 1  +6.29!  +1 .439  23  31  .$ 

3  12.8 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


aUANTITlES  FOR  REDUCING  MEAN  PLACES,  1871.0,  TO  APPARENT  PLACES. 


I  Solnr  day  ' 
I  Sid.  boor.  I 


r. 


Not.  1 

2 

3 

h   4 

(3.0).  5 

6 

7 

8 

9 

10 

11 

19 

13 

14 

15 

16 
17 

18 

h   19 

(4.0)20 

21 
22 
23 
24 
25 

26 

27 

28 

29 

30 

Dec.  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

,   18 

19 

b  20 

(6.0)21 

22 

23 

24 

25 

26 
27 

28 
29 
30 
31 
32 


(5.0) 


0.8362 

.8390' 
.8417, 

.8444 
.8472 
.84991 
.8526 
.8554 
.8581 
.8609 
.8636 
.8663 
.8691 
.8718 
.8745 

j&m 

.8800 
.8828 
.8855 
.8882 
.8910 
.8937 
.8965 
.8992 
.9019 
.9047 
.9074 
.9101 
.9129 
.9156 
.9184 
.9211 
.9238 
.9266 
.9293 
.9320 
.9348 
.9375 
.9403 
.9430 
.9457 
.9485 
.9512 
.9539 
.9567 
.9594 
4)622 
iK>49 
.9676 
.9704 
.9731 
i)758 
.9786 
.9813 
.9841 
.9868 
.9895 
.9923 
.9950 
0.9978 
1.0005 
1.0032 


./: 

^ogg. 

+2L58 

0.0771 

21.70 

osm)4 

21.83 

0.9818 

21.95 

0.9842 

22.08 

0i)866 

+22J21 

0.9890 

22.34 

0.9914 

22.47 

0.9939 

22.60 

0.9963 

22.73 

0.9988 

+22.87 

1.0013 

23.01 

1.0038 

23.15 

1.0063 

23.28 

1.0089 

23.42 

1.0114 

+23.57 

1.0140 

23.71 

1.0165 

23.86 

1.0191 

24.00 

1.0217 

24.15 

1.0248 

+24.30 

1.0270 

24.45 

1.0296 

24.60 

1.0322 

24.76 

1.0349 

24.91 

1.0375 

+25.07 

1j0402 

25.22 

1.0428 

25.38 

1.0455 

25.54 

1.0482 

25.70 

1.0509 

+25.86 

1.0535 

26.03 

1.0562 

26.19 

1.0589 

26.35 

1. 0616 

26.52 

1.0643 

+26.68 

li)669 

26.85 

1.C696 

27.02 

1.0723 

27.19 

1.0750 

27.35 

1.0776 

+27:52 

1.0803 

27.69 

1.083:; 

27.86 

1.0856 

28.03 

1.0883 

28.21 

1.0909 

+28.3W 

1.0935 

28.55 

1.0961 

28.72 

1.0987 

28.89 

1.1013 

29.07 

1.1039 

+29iM 

1.1C65 

29.41 

1.1090 

29.58 

1.1116 

29.76 

1.1141 

29.93 

1.1166 

+30.10 

1.1191 

30iJ7 

1.1216 

30.4(^ 

1.1241 

30.62 

1.1265 

30.79 

1.1289 

+30.96 

1.1314 

+31.13 

1.1337 

G. 


.%j2  55 
353 
3,53  7 
353  13 
353  19 
^53  25 
353  32 
353  38 
353  44 
353  50 

353  55 

354  1 
354  7 
354  12 
354  18 
354  23 
354  29 
354  34 
354  39 
354  44 
354  48 
354  53 

354  58 

355  2 
355  6 
355  10 
355  14 
355  17 
:i55  21 
355  24 
.355  27 
355  30 
355  33 
355  35 
355  38 
355  40 
355  42 
355  44 
355  45 
355  47 
355  48 
355  49 
355  50 
355  50 
355  51 
355  51 
355  51 
355  51 
355  51 
355  50 

355  49 
355  48 
355  47 
355  46 
.355  45 
355  43 
355  42 
355  40 
355  38 
355  36 
355  33 
355  31 


Log  h. 


1.2890 
1.2H96 
1.21K32 
1.2909 
1J;W16 
1.2922 
1.2921) 
1.2935 
1.2942 
li»49 
1.2956 
1. 21^62 
1.2968 
1.2974 
liJ98U 

1.2986 
1.2993 
1J^J9 
1.3004 
1.3010 
1.3015 
1.3021 
1.3026 
1.3032 
1.3037 
1.3042 
1.3046 
1.3051 
1.3055 
1.3060 
1.3063 
1.3068 
1,3071 
1.3075 
1.3078 
1.3082 
1.30C54 
1.3087 
1.3090 
1.3093 
1.3096 
1.3097 
1.3099 
1.3101 
1.3102 
1.3103 
1.3104 
1.3105 
1.3105 
1.3106 
1.3106 
1.3105 
1.3105 
1.3105 
1.3104 
1.3103 
1.3102 
1.3100 
1.3099 
1.3097 
1.3095 
1.3093: 


H. 


Log  I. 


48  12 
47  10 
46  10 
45  9 
44  9 


43 
42 
41 

40 
39 


9 
9 
9 
9 
9 

38  10 
37  11 
36  11 
35  12 
34  14 
33  15 
32  16 
31  18 
30  20 
29  21 
28  23 
27  26 
26  27 
25  29 
24  32 
23  35 
22  37 
21  40 
20  43 
19  46 
18  49 
17  52 
16  55 
15  58 
15  2 


14 

13 

12  12 

11  16 

10  19 

9  23 

8  27 

7  31 

6  34 

5  38 

4  42 

3  46 

2  50 

1  54 

0  58 


0.7988 
0.7924 
0.7858 
0.7790 
0.7719 
0.7646 
0.7571 
0.7492 
0.7411 
0.7326 
0.7239 
0.7148 
0.7054 
0.6956 
0.6855 
0.6750 
0.6641 
0.6r'28 
0.6410 
0.6288 
0.6160 
0.6028 
0..588i» 
0.5744 
0.5594 
0.5436 
0.5270 
0.5098 
0.4916 
0.4724 
0.4523 
0.4310 
0.4084 
0.3845 
0.3590 
0.3318 
0.3026 
0.2712 
0.2371 
0.2000 
0.1593 
0.1141 
0.06:M5 
0.0062 
9i)399 
9.8615 
9.7655 
9.6418 
9.4682 
9.1726 


0  2  »  7.6544 
359  6  n  9.1466 


358  10 
357  13 
356  17 


9.4.547 
9.6329 

9.7588 


355  21 »  9.8563 


354  25; 
353  29 
352  32, 
351  36 


9.9tJ57 
0.0027 
0.0606 
0.1115 


350  40  n  0.1570 
349  43  n  0.1981 


I, 

+6.'29 
6.20 
6.11 
6.01 
5.91 

+5.82 
5.72 
5.61 
5.51 
5.40 

+5.29 
5.19 
5.07 
4.96 
4.84 

+4.73 
4.61 
4.50 
4.37 
4.25 

+4.13 
4.01 
3.88 
3.75 
3.63 

+3.50 
3.36 
3.2:^ 
3.10 
2.97 

+2.83 
2.70 
2.56 
2.42 
2^ 

+2.15 
2X)1 
1.87 
1.73 
1.58 

+1.44 
1.30 
1.16 
1.01 
0.87 

+0.73 
0.58 
0.44 

0.15 

+0.00 

—0.14 

0.28 

0.43 

0.57 

—0.72 

0.86 

i.Ol 

1.15 

1.29 


/: 


+1.439 
1.447 
1.455 
1.464 
1.472 

+1.481 
1.48J) 
1.498 
1.507 
1.516 

+1.525 
1.534 
1.543 
1.5,52 
1562 

+1.571 
1.581 
1..590 
1.600 
1.610 

+1.620 
li>30 
1.640 
1.650 
1.661 

+li>71 
1.681 
1.692 
1.703 
1.713 

+1.724 
1.735 
1.746 
1.757 
1.768 

+1.770 
1.790 
1.801 
1.812 
1.824 

+1.835 
1.846 
iJtiol 
1.869 
1.880 

+1.892 
1.903 
14)15 
1.926 
1.938 

+1-949 

ism 

1.972 
1.984 
1.995 
+2.007 
2.018 
2.030 
2.041 
2.053 


—1.44  +2.064 


—1.581+2.075 


b  m  I 
23  31.6 
23  32.1 
23  32.5 
23  32.9 
23  33.3 
23  33.7 
23  34.1 
23  34.5 
23  34.9 
23  35.3 
23  35.7 
23  36.1 
23  36.5 
23  36.8 
23  37.2 
23  37.6 
23  37.9 
23  38.3 
23  38.6 
23  38.9 
23  39.2 
23  39.5 
23  d&M 
23  40.1 
23  40.4 
2S140.7 
23  40.9 
23  41.2 
23  41.4 
23  41j6 
23  41.8 
2:J  42.0 
23  42.2 
23  42.4 
23  42. 
23  42.7 
23  42.8 
23  42.9 
23  43.0 
23  43.1 
23  43.2 
23  43.3i 
23  43.3 
23  43.41 
23  43.4, 
23  43.4 
23  43.4 
23  43.4 
23  43.4 
23  43.3 
2:i  43.3 
23  43.2! 
23  43.21 
23  43.1 
23  43.0 
23  42.9 
23  42.8 
23  42.7i 
23  42.5 
23  42.4| 
23  42.2! 
23  42.1! 


h  m 
3  12.8 
3  8.7 
3  4.7 
3  0.6 
2  56.6 
2  52.6 
2  48.6 
2  44.6 
2  40.6 
2  36.6 
2  32.7 
2  28.7 
2  24.7 
2  20.8 
9  16.9 
2  13.0 
2  9.1 
2  5.2 
2  1.3 
1  57.4 
1  53J> 
1  49.7 
1  45.8 
1  41.9 
1  38.1 
1  34.3 
1  30.5 
1  26.7 
1  22.9 
1  19.1 
1  15.3 
1  11.5 
1  7.7 
1  3.9 
1  0.1 
0  56.3 
0  52.6 
0  48.8 
0  45.1 
0  41.3 
0  37.5 
0  33.8 
0  30.1 
0  26.3 
0  22.5 
0  18.8 
0  15.1 
0  11.3 
0  7.6 
0  3.9 
0  O.l 
23  56.4 
23  52.7 
23  489 
23  45.1 
23  41.4 
23  37.7 
23  .33.9 
23  30.1 
23  26.4 
23  22.7 
23  18.9 
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BESSEL'S  FORMULAE  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DR.  PETERS'S  COEFFICIENTS,  AND  BESSEL^S  NOTATION. 

A  =  r  —  0.34243  sin  ft  +  0.00410  sin  2  ft  —  0.02519  sin  2  ©  +  0.00294  sin  (©  +  82®  18'). 

B  =  —  9".2237  cos  ft  +  0".0896  cos  2  ft  —  0".5507  cos  2  ©  —  0".0093  cos  (©  +  280°  43^). 

C  =  — 20".4451  cos  u  cos  ©. 

D  =  — 20".4451  sin©. 

E  =  —  0".0469  sin  ft  +  0".0015  sin  2  ft  —  0".0034  tin  2  ©. 

a  »  46^.0825  +  20".0546  sin  a  tan  d. 
b  =  cos  a  tan  6, 
e  =  cos  a  sec  6. 
<£  =  sin  a  sec  d. 

a'=r20".0546cosa. 

d'  =  —  sin  a. 

e'  =  tan  u  cos  6  —  sin  a  sin  d. 

d' as  cos  a  sin  d. 

fi  sss  the  annual  proper  motion  in  right  ascension. 
fi'sss  the  annual  proper  motion  in  declination. 

d 

r  =:the  time  reckoned  from  Jan.  0-^  078,  (when  the  sun*s  mean  loDgttnde  is  280^,)  and 

expressed  in  fractional  parts  of  a  tropical  year, 
©ssthe  sun's  true  longitude, 
ft  sss  the  longitude  of  the  moon's  ascending  node. 

u  s=  the  obliquity  of  the  ecliptic. 

a  =3  the  9tar's  mean  right  ascension  for  the  beginning  of  the  year, 
d  ssthe  star's  mean  declination  for  the  beginning  of  the  year. 

a'=the  star's  apparent  right  ascension  at  the  time  r. 
d'  =  the  star's  apparent  declination  at  the  time  r. 

af—a^Aa  +Bb  +Cc  +Dd  +E  +  Tft. 
df^d=^Aa'  +  Bbf  +  Ce'+Dd'+Tfif. 

The  following  formuloB  may  also  be  used  by  putting 

/=»  46".0825  A  -f  E.  t  =  C  tan  «. 

^  cos  G  =  20^.0546  A.  A  sin  H  =s  C. 

^sinG  =  B  AcosH  =  D. 

a'  —  a  =/-|-  T  fi  +  g  Bin  {G  •}- a)  tan  d  -|-  A  sin  (H  +  a)  sec  d. 
(jf  —  S^Tfi'  -i-g cos  (G  +  fl)  +  * C08  (H  +  a)  sin  d  + « cos d. 

Tables  V.  and  VI.  of  the  Appendix  contain  the  following  terms,  which  may  be  added  to  A  and 
B,  when  great  accuracy  is  required : 

A  A=:  — 0.00405  sin  2  a  +0.00135  sin  ( ^  —  T')  +  0.00025  sin  (2©  —  ft) 

+  0.00010  sin  2  (©  —  r')  —  0.00005  sin  2  (©  —  ft )  +  0.00009  sin  (2  r'  —  ft) 
-f  0.00005  cos  r'  +  0.00004  sin  2  T'  —  0.00011  sin  (3  ©  —  T). 

A  B  =-  —  0".0886  cos  2  a  +  0".0067  cos  (2  ©  —  ft)  +  0".0024  cos  (2  r'  —  ft) 
—  0".0023  sin  r'     +  0".0008  cos  2  r'  —  0".0027  cos  (3  ©  —  T), 

In  which — 

^  as  the  moon's  moan  longitude. 

r  =  the  longitude  of  the  sun's  perigee. 

r'  CB  the  longitude  of  the  moon's  perigee. 

Other  terms,  which  become  sensible  for  stars  very  near  the  pole,  will  be  found  on  page  503. 
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MEAN  PLACES  FOR  1871.0.    (Jan.  0+.078,  Wwhington.) 


Star**  NaoM. 


a  Andromcdte    .     . 
Y  Pegasi  {Algenib) 

a  Cassiopcse  , 
ft  Ceti .     . 


•21  Cassiopese 

e  Piscium 
•  a  UrsfiB  Min. 

0^  Ceti  .     . 
•38 


7i  Piscium 
a  Eridoni  {A 
o  Piscium 
;9Arietis  . 
•so  CassiopesB 

a  Arieds 
^Ceti. 
•  t  CassiopesB 
/'Ceti . 
a  Ceti . 


chemar) 


(Polaris) 


•48  Cephei  (H. 
C  Arietis 
aPersei 
^Persei 
ij  Tauri 

CPersei 
^  Eridani 
/'Tauri 
t  Tauri 
a  Tauri  {Aldebaran) 

•  9  Camelopardalis   . 

c  Aurigee      .     .     . 

1 1  Ononis .... 

a  AurigsB  ( CapeUa) 

/SOrionis  (Rigel)  . 

i9  Tauri  .... 
Groombridge  966 
d  Orionis .... 
a  Leporis  .  .  . 
e  Orionis .... 


aColumb®    .     .     . 
a  Orionis .... 
•22  Camelopardalis  (H.) 
/i  Geminorum    .     . 
a  Argus  (  Canopus) 

X  Greminorum    .     . 
•51  Cephei  (H.)    .     . 
a  Canis  JV^j.  (Strui«) 
e  Canis  Majoris 


MafQltDde. 


2 

3.2 
3 

var. 
2 

6 
4 
2 
3 
6 

4.3 

1 
4 

3.2 
4 

2 
4.5 

4 

3.4 
2.3 

6 

4.5 
2 
3 
3 

3 

3 

4 

4.3 

1 

4 
3 
5 
1 
1 

2 

6.7 
2 
3 
2 

2 

var. 

5.4 

3 

1 

2.3 

5 

1 
2.1 


Right  Awoitioii. 


0  1  43.382 
0  6  35.700 
0  18  55.870 
0  33  12.045 
0  37  6.754 

0  37  10.202 

0  56  14.987 

1  11  37.880 
1  17  34.542 
1  21  39.996 

1  24  34.925 
1  32  54.259 
1  38  35.072 
1  47  31.a34 
1  52  27.949 

1  59  54.319 

2  6  9.833 
2  18  27.992 
2  36  37.007 

2  55  32.226 

3  4  2.569 
3  7  29.395 
3  15  7.375 
3  33  44.812 
3  39  49.147 

3  46  1.628 

3  52  0.677 

4  12  27.240 
4  21  5.150 
4  28  31.227 

4  41  14.358 
4  48  35.715 

4  57  11.998 

5  7  9.753 
5  9  20.337 

5  18  8.300 
5  22  29.668 
5  25  25.038 
5  27  2.528 
5  29  40.096 

5  34  58.752 

5  48  11.316 

6  4  37.458 
6  15  9.395 
6  21  5.411 

6  30  15.585 

6  39  13.322 

6  39  27.773 

6  53  33.444 


Ad.  Variation. 


+  3.088 
3.083 
3.258 
3.364 
3.013 

+  3.828 

3.109 

20.279 

2.998 

4.351 

+  3.199 
2.235 
3.162 
3.300 
4.977 

+  3.368 
3.169 
4.838 
3.102 
3.129 

+  7.342 
3.437 
4.247 
4.239 
3.554 

+  3.756 
2.796 
3.407 
3.495 
3.436 

-f  5.912 
3.896 
3.425 
4.422 

2.881 

+  3.788 
7.987 
3.064 
2.646 
3.042 

+  2.172 
3.247 
6.619 
3.633 
1.330 

+  3.469 

30.316 

2.645 

+  2.358 


Declinatfini. 


+28  22  42.07 
+  14  27  59.37 
-77  58  54.18 
+55  49  45.85 
-18  41  41.88 

+74  16  54.84 
+  7  11  42.56 
+88  37  17.55 

-  8  50  57.85 
+69  35  58.04 

+  14  40  48.92 
-57  53  33.08 
+  8  30  27.34 
+20  10  35.86 
+71  47  42.05 

+22  51  5.06 
+  8  14  25.44 
'^'^  49  12.28 
+  2  41  27.15 
+  3  34  55.50 

+77  15  22.81 
+20  33  53.59 
+49  23  58.29 
+47  22  20.46 
+23  42  15.10 

+31  29  53.72 
-13  52  36.78 
+  15  18  50.88 
+  18  53  32.20 
+  16  14  52.48 

+66  7  10.30 
+32  57  33.59 
+  15  13  20.14 
+45  51  49.18 

-  8  21     9.42 

+28  29  44.92 
+74  57     8.62 

-  0  23  48.63 
-17  54  58.73 

-  1  17  11.05 

-34  8  38.82 
+  7  22  50.78 
+69  21  37.72 
+22  34  38.57 
-52  37  33.89 

+  16  30  25.78 
+87  14  18.61 
-16  32  27.02 
-28  47  53.06 


An.Variatioii. 


+  19.90 
20.05 
20.25 
19.80 
19.83 

+  19.73 
19.48 
19.08 
18.72 
18.72 

+  18.72 
18.42 
18.27 
17.79 
17.69 

+  17.24 
17.08 
16.49 
15.40 
14.36 

+  13.87 
13.65 
13.17 
11.90 
11.47 

+  11.04 

10.54 

9.07 

8.38 

7.63 

+  6.77 
6.14 
5.42 
4.16 

4.48 

+  3.47 
3.27 
3.01 
2.90 
2.65 


+ 
+ 


2.16 
1.05 
0.51 
1.43 
1.84 

2.67 
3.42 
4.64 
4.64 


*  Circampolar  Stan. 


^ed 


FIXED  STARS. 


MEAN  PLACES  FOR  1H71.0.    (J 

m.  0+.078,  Washington.) 

1 

Star's  Name. 

Magultnde. 

Right  AMsentdon. 

An.Vnriutloii. 

An.Vwfaitlaii. 

JConis  Majoris      .     . 

2 

h      m       M 

7     3     8.834 

+  2".440 

-26  11  22.53 

-  5^42 

^Geminorum    .     .     . 

3.4 

7  12  25.07-2 

3.591 

+22  13    3.49 

6,22 

•     Piazzivii.  67  .     .     . 

6 

7  17  26.172 

6.314 

+68  43  28.68 

6.72 

a  Greminor.  ( Castor)  . 

2.1 

7  26  21.690 

3.839 

+32  10    7.74 

7.46 

a  Can.  Min.  (Procyon) 

1 

7  32  32.974 

3.146 

+  5  33  12.65 

8.92 

fi  Geminor.  (Pollux)  . 

1.2 

7  37  25.186 

+  3.682 

+28  20    8.29 

-  8.31 

y  Geminorum    .     .     . 

5 

7  45  36.039 

3.684 

+27    5  50.84 

8.93 

•  3  Ursffi  Majoris  (H.)  . 

6 

7  59  56.698 

6.071 

+68  50  59.88 

10.04 

15  Argus  (f)  .     .     .     . 

3 

8    2    3.100 

2.556 

-28  56     1.86 

10.11 

t  HydrsB 

3.4 

8  39  56.647 

3.184 

+  6  58  26.42 

12.91  1 

c  Urs8B  Majoris .     .     . 

3 

8  50  21.867 

+  4,141 

+48  82  45.71 

-13.84 

•ff^  Ursfie  Majoris  .     .     . 

5 

8  59    0.544 

5.380 

+67  39  18.28 

14.21  ; 

^Cancri 

5 

9    0  45.480 

3.255 

-i  11  11     9.65 

14.21  1 

« Argus 

2 

9  13  88.149 

1.602 

-58  44     1.96 

14.93 

•  1  Draconis  (H.)      .     . 

4.5 

9  18  29.445 

9.145 

+81  53  85.05 

16.27 

a  HydrcB 

2 

9  21  14.905 

+  2.950 

-  8    6     1.90 

-15.89 

•  d  Ursae  Majoris  .     .     . 

5.4 

9  23     1.821 

5.432 

+70  23  41.53 

15.48 

0  UrsGB  Majoris  .     .     . 

3 

9  24  12.888 

4.052 

+52  15  48.92 

16.15 

e  Leonis 

3 

9  38  31.542 

3.420 

+24  22     1.62. 

16.36 

/ciLeonis 

4 

9  45  25.348 

3.425 

+26  86  46.14 

16.74  , 

aheonia  (Regulus)     . 

L2 

10     1  30.038 

+  8.203 

+  12  85  49.06 

-17.41  i 

•38  Ursffi  Majoris  .     .     . 

6 

10    8  38.258 

4.4^ 

+65  45     1.09 

17.77 

y^  Leonis 

2 

10  12  51.442 

8.318 

+20  29  86JJ0 

iao2 

•  9  Draconis  (H.)      .     . 

5.4 

10  24    3.799 

5.814 

+76  22  88.45 

18.35 

/o  Leonis 

4 

10  26     1.092 

3.166 

+  9  58  10.99 

18.39  : 

ly  Argus 

2 

10  40    3.671 

+  2.809 

-59    0  21.49 

-18.76 

/  Leonis 

5 

10  42  28.494 

3.160 

+  11  13  38.67 

18.92  1 

a  Ursee  Majoris  .     .     . 

2 

10  55  44.792 

3.762 

+62  26  48.06 

19.35 

^Leonis  ..... 

2.3 

11     7  14.755 

3.202 

+21  13  49.11 

19.65  1 

^Crateris      .... 

3.4 

11  12  53.576 

2.996 

-14    4  49.96 

19.44  1 

r  Leonis 

5 

11  21   18.202 

+  8.088 

+  3  33  59.64 

—  19.78  1 

•  i  Draconis    .... 

3.4 

11  23  43.003 

3.642 

+70    2  32.49 

19.66 

o  Leonis 

5.4 

11  30  20.679 

3.072 

-  0    6  41.58 

19.88 

/9  Leonis 

2 

11  42  28.710 

8.066 

+  15  17  36.22 

20.09 

/'  Ursae  Majoris  .     .     . 

2.3 

11  47    2.096 

3.189 

+54  24  43.07 

20.02 

oVirginis     .... 

4 

11  58  38.278 

+  8.060 

+  9  26  59,16 

-20.00 

•  4  Draconis  (H.)     .     . 

5.4 

12    6    7.747 

2.909 

+78  19  57.89 

20.06  1 

*  fl  Chamseleontis      .     . 

5 

12  10  49.272 

3.840 

-78  85  46.01 

20.04  I 

7}  Virginis     .... 

3.4 

12  13  18.411 

3.068 

+  03     1.76 

2a03 

a}  Crucis 

1 

12  19  25.963 

8.265 

-62  22  58.11 

19.93 

1 

/5Corvi 

2.3 

12  27  36.879 

+  3.138 

-22  40  57.30 

-19.95 

•  «  Draconis    .... 

3.4 

12  27  57.889 

2.602 

+70  29  57.16 

19.93 

•3sjCamelop.(H.)(/oZZ.) 

5.4 

12  48  12.365 

0.352 

+84     6  49.54 

19.68 

l^Canum  Venaticorum 

3 

12  49  59.417 

2.817 

+39    0  56.41 

19.51 

<?  Virginis     .... 

4.5 

13    3  16.381 

3.101 

-  4  60  57.99 

19.32 

a  Virginis  (S/nca)  .     . 

1 

18  18  23.989 

+  3.153 

-10  29  12.97 

-16.91 

C  Virginis     .... 

3.4 

18  28    7.284 

8.053 

+  08  53.33 

16.52 

Tj  Ursae  Majoris .     .     . 

2 

13  «2  27.360 

2.374 

+49  67  28.36 

18.11  , 

i^Bootis 

8 

13  48  32.588 

2.859 

+  19    2  44.28 

18.18 

^Centauri     .... 

1 

13  54  44.419 

+  4.162 

-59  44  57.27 

-17.66  ; 

*  OirenmpoUr  Bun. 


FIXED  STARS. 


ites 


MEAN  ] 

PLACE8  1 

POR  1871.0.     (Jan.  a+!o78,  Wellington.) 

!                     Stor'H  Name. 

MagsftiHlv. 

Ao.Variiitkni. 

Dt'cHnutlon. 

An.Vnrintlou. 

•  a  Droconis    .     .     .     . 

3.4 

b      m       M 

14    0  53.888 

+ 

1.623 

-|-«4  59  33.04 

-^17.36 

a  Bootis  {Aretunu)    . 

1 

14    9  46.676. 

+ 

2.734 

+ 19  51   19.64 

18.89 

[     (?  Bootis 

4.3 

14  20  48.272 

+ 

2.043 

+52  26  52.78 

16.78  ! 

*  SUrscB  Minorifl.     .     . 

5.4 

14  27  49.617 

0.212 

+76  16     8.58 

16.05  1 

a*Centauri     .     .     .     . 

1 

14  30  52.293 

+ 

4.032 

-60  17  54.53 

15.04 

'     c  Bootis 

2.3 

14  39  21.224 

2.C21 

+27  37  10.19 

-15.37 

a*  Librse 

2.3 

14  43  44.707 

+ 

3.307 

—15  30  13.69 

15.21 

.♦ /JUrsajMinoris.     .     . 

2 

14  51     6.388 

0.250 

+74  40  56.34 

14.75 

/?  Bootis 

3 

14  57     5.208 

+ 

2.260 

+40  54    2.19 

14.40 

/?  Librse 

2 

15  10    4.055 

3.220 

-  8  54  17.35 

13.55 

;a^  Bootis 

4.3 

15  19  37.092 

+ 

2.268 

+37  49  51.53 

-12.82 

•^  UrscD  Minoris .     .     . 

3 

15  20  57.076 

0.147 

+72  17  35.33 

12.80 

a  Coronse  Borealis  .     . 

2 

15  29  13.596 

+ 

2.539 

+27    9    2.02 

12.34 

a  SerpeiHis   .... 

2.3 

15  37  54.886 

+ 

2.950 

+  6  50    0.49 

11.59 

e  Serpentis    .... 

3.4 

15  44  23.230 

+ 

2.987 

+  4  52    4.68 

11.11 

•  C  UrsBB  Minoris  .     .     . 

4.5 

15  48  43.061 

.. 

2.289 

+78  11  24.39 

-10.87 

e  Coronse  Borealis  .     . 

4 

15  52  14.928 

+ 

2.485 

+27  15  11.88 

10.64 

d  Scorpii 

2.3 

15  52  42.526 

3.536 

-22  15    6.42 

10.57 

ff^  Scorpii 

2 

15  57  56.310 

3.477 

-19  27    0.13 

10.20 

•      Groombridge  S390    . 

6.5 

16     5  58.595 

0.132 

+68    9    0.46 

9.50    ; 

^Ophiuchi    .     .     .     . 

8 

16    7  35.203 

3.138 

-  3  21  35.30 

-  9.57 

r  Herculis     .... 

3.4 

16  15  51.721 

1.798 

+46  37  18.22 

8.78  ; 

a  Scorpii  {Antaret)    . 

1.2 

16  21  30.079 

3.669 

-26    8  35.05 

8.38  i 

Tj  Dmconis    .... 

3.2 

16  22  14.967 

+ 

0.804 

+61  48  24.01 

a23 

•A  Draconis    .... 

5 

16  28  14.808 

— 

0.142 

+69    2  49.81 

7.78 

C  Ophiuohi    .... 

3.2 

16  30    3.430 

+ 

3.298 

-10  18  11.45 

-  7.62  ! 

•  a  Trianguli  Auslralis  , 

2 

16  85     1.838 

6.282 

-68  47  11.42 

7.35  ! 

1    r^  Herculis     .... 

3 

16  38  28.444 

2.054 

+39  10    9.52 

7.05  \ 

K  Ophiuchi    .... 

3.4 

16  51  33.739 

2.835 

+  9  34  40.37 

5.88  i 

d  Herculis     .... 

5 

16  56  50.490 

+ 

2.209 

+33  45  24.92 

5.43 

•  c  Urs8&  Minoris  .     .     . 

4.5 

16  59  16.436 

_ 

6.388 

+82  14  43.84 

-  5.25 

,   a*  Herculis     .... 

var. 

17     8  45.947 

+ 

2.733 

+  14  32  22.39 

4.40  , 

1  44  Ophiuchi    .... 

5 

17  18  29.601 

3.659 

-24    3  12.07 

3.70 

/S^  Draconis    .     .     .     . 

3.2 

17  27  31.074 

1.351 

+  52  23  51.66 

2.84 

a  Ophiuchi    .... 

2 

17  28  56.789 

+ 

2.782 

+  12  39  22.20 

2.92 

•  w  Draconis    .... 

5 

17  37  42.543 



0.355 

+68  49     0.58 

-   1.66 

/I  Herculis     .... 

3.4 

17  41  24.632 

+ 

2.345 

+27  47  53.04 

2.35  i 

•y*  Draconis  (pr.)     .     . 

4.5 

17  44  14.213 

1.083 

+72  12  41.37 

1.64  1 

;    /'Draconis    .     .     .     . 

2.3 

17  53  36.795 

+ 

1.393 

+51  30  17.81 

0.60  ! 

'   /^Sagittarii    .     .     .     . 

3.4 

17  57  31.314 

3.852 

-30  25  22.00 

-  0.44 

1 

1  fi^  Sagittaril    .... 

4 

18    6    2.926 

3.586 

-21     5  23.15 

+  0.53 

;^<rOctantis      .     .     .     . 

6 

18    8    7.996 

+  109.157 

-89  16  ^.23 

0.71  j 

•  S  Ursse  Minoris  .     .     . 

4.5 

18  13  56.963 



19.404 

+86  36  22.58 

1.27 

rj  Serpentis   .... 

3 

18  14  38.048 

+ 

3.099 

-  2  55  47.05 

0.61  ! 

1  Aquila)  (3  H.  Scuti) 

4.5 

18  28  11.169 

3.264 

-  8  19  53.92 

2.15  ; 

a  Lyrae  (  Vega)  ,     .     . 

1 

18  32  34.243 

2.032 

+38  39  54.12 

+  3.12 

/9LyraB     ,     .     ,     •     . 

var. 

18  45  19.026 

2.214 

+33  12  52.01 

3.93 

<7Sagittarii    .     . 

2.3 

18  47  15.945    -f- 

3.724 

-26  27  14.09 

4.04 

^Draconis    •     .     .     . 

6 

18  50  31.216    - 

1.897 

+75  16  48.74 

4.44 

C  Aquilae 

3 

18  59  28.786    4- 

2.755 

+  13  40  25.86 

+  5.06 

*  drctiutp«»lar  8tani. 
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FIXED  STARS. 


MEAN  PLACES  J 

FOR  1B71.0.    (Jan.  0+*078,  i 

IVashington.) 

1 

Star*!!  Name. 

BfagDitnde. 

Right  Awoiuloii. 

An.Vsrla«loii. 

DecUDMIon. 

An-Variidioa. 

d  Sagittarii .... 

6 

h     m       B 

19  10    5.153 

+ 

3.513 

-19  id  44.95 

+    6.08 

•    ^Draconis  .... 

3 

19  12  31.140 

+ 

0.034 

+67  26    4.13 

6.31 

•    rDraconis  .... 

5 

19  18     1.145 

1.106 

+73    6  54.20 

6.79 

JAquilee     .... 

3.4 

19  18  59.584 

+ 

3.024 

+  2  51  35.45 

6.87 

/cAquilsB     .... 

5 

19  29  57.002 

3.230 

-  7  18  41.96 

7.69 

/'AquilsB     .... 

3 

19  40    7.586 

+ 

2.853 

+  10  18    3.05 

+  a49 

a  Aquilae  (AUair) 

1.2 

19  44  29.315 

+ 

2.928 

+  8  31  46.59 

9Sl\ 

•    e  Draconis  .... 

4 

19  48  35.786 

0.171 

+69  56  20.39 

9.15 

/9AquilcB      .... 

4 

19  48  58.563 

+ 

2.947 

+  65  11.62 

8.71 

•    k  Ursffi  Minoris     .     . 

6.7 

19  53  17.971 

59.448 

+88  55  13.47 

9.52  j 

rAquilee     .... 

6.5 

19  57  50.266 

+ 

2.933 

+  6  54  57.34 

+  9.88 

a'Capricorni     .     .     . 

3.4 

20  10  53.703 

+ 

3.333 

- 12  56  33.17 

10.86  > 

•    «Cephei      .... 

4.5 

20  13  11.217 

1.893 

+77  19  17.13 

11.01  1 

a  Pavonis    .... 

2 

20  15  25.980 

+ 

4.795 

-57    8  '^.46 

11.14  ' 

TrCapricorni     .     .     . 

5 

20  19  56.100 

3.441 

-18  37  56.34 

11.47 

cDelphini  .... 

4 

20  27    2.957 

4- 

2.866 

+  10  51  59.64 

+  11.98  i 

•       Groombridge  3841  . 

6.7 

20  30  32.725 

— 

0.208 

+72    5  40.43 

12.22 

a  Cygni 

2.1 

20  37    2.060 

+ 

2.044 

+44  49  13.41 

12.69 

/iAquarii    .... 

5.4 

20  45  41.615 

3.240 

-  9  27  55.11 

13.25 

V  Cygni 

4 

20  52  21.846 

+ 

2.234 

+40  40  18.96 

13.71 

•       12  Year  Cat.  1879    . 

6 

20  53  21.553 

_ 

2.492 

+80    4    0.68 

+  13.71 

61  Cygni  (pr.)  .     .     . 

5.6 

21     1    6.984 

+ 

2.687 

+38    6  59.26 

17.49 

C  Cygni 

3 

21    7  26.777 

2.550 

+29  41  56.66 

14.58 

aCephei      .... 

3.2 

21  15  29.953 

1.437 

+62    2  21.10 

15.11  ' 

1  Pegasi       .... 

4.5 

21  16    7.313 

2.774 

+  19  15  15.0J 

15.23  1 

/5  Aquarii     .... 

3 

21  24  45.997 

+ 

3.164 

-  6    8  13.25 

+  15.64 

•    ^Cephei      .... 

3 

21  26  59.160 

0.800 

+69  59  39.78 

15.71 

^  Aquarii     .... 

5.4 

21  30  52.985 

3.198 

-  8  25  52.26 

15.94 

e  Pegasi       .... 

2.3 

21  37  51.028 

2.948 

+  9  17     5.70 

16.33 

1*  llCephei      .... 

5 

21  40     1.455 

0.907 

+70  43    3.03 

16.50 

1      /iCapricorni     .     .     . 

5 

21  46  15.656 

+ 

3.279 

-14    9  26.22 

+  16.77  , 

•  79  Draconis  .... 

6.7 

21  51  15.703 

0.738 

+73    5  31.36 

16.%  ; 

a  Aquarii     .... 

3 

21  59     9.445 

3.084 

-  0  56  43.32 

17.33  ' 

aGruis  ..... 

2 

22    0    5.559 

3.814 

-47  35    2.79 

17.19 

^Aquarii     .... 

4.5 

22  10     1.509 

3.170 

-  8  25  28.20 

17.78  1 

i:  Aquarii    .... 

5.4 

22  18  41.309 

+ 

3.065 

+  0  43  25.57 

+  18.13  I 

ri  Aquarii     .... 

4.3 

22  28  43.603 

3.084 

-  0  46  53.27 

18.44  1 

^226  Ccphei  (B.)  .     .     . 

5.6 

22  30    0.010 

1.084 

+75  33  41.82 

18.52 

C  Pegasi       .... 

3.4 

22  35     1.661 

2.988 

+  10    9  32.16 

18.70 

•     c  Ccphei      .... 

4.3 

22  45    5.525 

2.118 

+65  31  19.91 

18.85 

X  Aquarii     .... 

4 

22  45  52.952 

+ 

3.131 

-  8  15  54.40 

+  19.07  1 

a  Pis.  kxisAFomalhaut) 
a  I'cgasi  (Markab)    . 

1.2 

22  50  31.060 

3.330 

-30  18  18.17 

18.98 

2 

22  58  20.165 

2.984 

+ 14  30  43.04 

19.31 

•    « Ccphei      .... 

6.5 

23  13  20.300 

2.436 

+67  24  20.16 

19.62  1 

0  Piscium    .... 

4.5 

23  21  25.458 

3.041 

+  5  40  15.69 

19.75  ! 

t  Piscium    .... 

4.5 

23  33  18.989 

+ 

3.084 

+  4  55  38.94 

+  19.48  \ 

•    /-Ccphei      .... 

3.4 

23  34    4.198 

2.402 

+76  54  44.85 

20.07  1 

•       Groombridge  4 1G3  . 

7 

23  48  31.925 

2.848 

+73  41  32.28 

20.00 

M  Piscium    .... 

4 

23  52  41.284 

+ 

3.078 

+  68  57.57 

+19.94  1 

*  Clrcatnpolar  Stan. 
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APPARENT  PLACES  OF  a  VVL^M  MIN0RI8,  (PbUHs),  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mmn 
SoUr 

Mean 
Soiar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Ri«ht 

Aacen- 

aton. 

Declina- 
tion 
Ifortk, 

Right 
Aicon* 
Mion. 

Declina- 
tion 

Right 

Aflcen- 

«toa. 

Declina- 
tion 
Ifortk. 

Right 
A  seen- 
Bion. 

Declina- 
tion 
North 

h     m 
1   11 

88  37 

h     m 

1  10 

88  37 

h     m 

1  10 

O         t 

88  37 

h     m 

1  10 

88  37' 

0.3 

44.89 

It 
30.7 

1.2 

76.25 

30'.9 

1.1 

55.43 

II 

26.0 

1.0 

44.55 

17.2 

1.3 

44.10 

30.8 

2.2 

75.39 

30.8 

2.1 

54.81 

25.8 

2.0 

44.36 

16.9 

2.3 

43.32 

30.9 

3.2 

74.48 

30.8 

3.1 

54.18 

25.6 

3.0 

44.23 

16.5 

3.3 

42.52 

31.0 

4.2 

73.54 

30.7 

4.1 

53.52 

25.3 

4.0 

44.15 

16J2 

4.3 

41.69 

31.1 

6.2 

72.59 

30.6 

5.1 

52.88 

25.1 

5.0 

44.14 

15.8 

5.3 

40.81 

31.3 

6.2 

71.64 

30.4 

6.1 

52.27 

24.8 

6.0 

44.20 

15.5 

6.3 

39.87 

31.4 

7.2 

70.73 

30.3 

7.1 

51.71 

24.5 

7.0 

44.31 

15.2 

7.8 

38.90 

31.5 

8.2 

69.86 

30.1 

8.1 

51.21 

24.2 

8.0 

44.45 

14.9 

8.2 

37.88 

31.5 

9.2 

69.05 

29.9 

9.1 

50.77 

23.9 

9.0 

44.61 

14.6 

9.2 

36.86 

31.6 

10.2 

68.31 

29.7 

10.1 

50.41 

23.6 

10.0 

44.74 

14.3 

10.2 

35.83 

31.6 

11.2 

67.60 

29.6 

11.1 

50.07 

23.3 

II.O 

44.85 

14.0 

11.2 

34.85 

31.6 

12.2 

66.93 

29.4 

12.1 

49.76 

23.0 

12.0 

44.91 

13.8 

12.2 

33.90 

31.6 

13.1 

66.25 

29.3 

13.1 

49.44 

22.7 

13.0 

44.95 

13.5 

13.2 

33.01 

31.6 

14.1 

65.56 

29.1 

14.1 

49.11 

22.5 

14.0 

44.98 

13.2 

14.2 

32.17 

31.6 

15.1 

64.84 

29.0 

15.1 

48.73 

22.3 

15.0 

45.00 

12.9 

15^ 

31.35 

31.6 

16.1 

64.07 

28.8 

16.1 

48.33 

22.0 

16.0 

45.07 

12.6 

16.2 

30.53 

31.6 

17.1 

63.27 

28.7 

17.1 

47.89 

21.7 

17.0 

45.18 

12.3 

17.2 

29.71 

31.6 

18.1 

62.45 

28.5 

18.1 

47.45 

21.4 

18.0 

45.36 

11.9 

18.2 

28.85 

31.7 

19.1 

61.63 

28.3 

19.1 

47.03 

21.1 

19.0 

45.61 

11.6 

19J2 

27.95 

31.7 

20.1 

60.82 

28.1 

20.1 

46.64 

20.8 

20.0 

45.92 

11.3 

90.2 

26.99 

31.7 

21.1 

60.06 

27.9 

21.1 

46.32 

20.5 

21.0 

46J26 

11.0 

21.2 

25.99 

31.7 

22.1 

59.35 

27.6 

22.0 

46m 

20.2 

22.0 

46.&3 

10.7 

22.2 

24.97 

31.7 

23.1 

68.70 

27.4 

23.0 

45.86 

19.8 

23.0 

47.00 

10.4 

93.2 

93.95 

31.7 

24.1 

58.11 

27.1 

24.0 

45.73 

19.5 

24.0 

47.34 

10.2 

94.2 

22.95 

31.6 

25.1 

57.57 

26.9 

25.0 

45.62 

19.2 

25.0 

47.66 

9.9 

9S.2 

21.98 

31.5 

26.1 

57.05 

26.6 

26.0 

45.52 

18.9 

25.9 

47.95 

9.7 

96.2 

21.08 

31.4 

27.1 

56.53 

26.4 

27.0 

45.42 

18.6 

26.9 

48J21 

9.4 

27.2 

20.21 

31.3 

28:i 

56.00 

26.2 

28.0 

45.30 

18.3 

27.9 

48.45 

9.1 

98.2 

19.42 

31.2 

29.1 

55.43 

26.0 

29.0 

45.14 

18.1 

28.9 

48.69 

8.9 

99.2 

18.63 

31.1 

30.1 

54.81 

25.8 

30.0 

44.95 

17.8 

29.9 

48.98 

8.6 

30.9 

17.86 

31.0 

31.1 

54.18 

25.6 

31.0 

44.75 

17.5 

30.9 

49.32 

8.3 

31.2 

17J07 

31.0 

32.1 

53.52 

25.3 

32.0 

44.55 

17.2 

31.9 

49.73 

8.0 

34 
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APPARENT  PLACES  OF  a  URSiC  MINORI8,  (PoUris),  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
SoUr 
Date. 

Mem 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

A  seen- 

lion. 

Dedlna. 

Uon 
Tforth. 

Right 
Atcen- 
»ion. 

Deelina- 

tlon 
Tforth. 

Right 
A§cen* 
■Ion. 

DMlina- 
tlon 

Right 
Aioen- 
■Ion. 

DeeUaa- 
tkMi     1 

h     m 

1  10 

88  37 

h     m 
1  11 

88  37 

h     m 
1  11 

o        t 

88  37 

h     m 

1  12 

88  37 

1.9 

49.73 

8.0 

1.9 

8.86 

1.8 

1.8 

34.34 

0.5 

1.7 

0.83 

«   i 

4.2 

2.9 

50.20 

7.7 

2.8 

9.74 

1.7 

2.8 

35.21 

0.5 

2.7 

1.53 

4.4 

3.9 

50.74 

7.4 

3.8 

10.58 

1.6 

3.8 

36.03 

0.6 

3.7 

2.24 

4.6 

4.9 

51.29 

7.2 

4.8 

11.38 

1.5 

4.8 

36.82 

0.7 

4.7 

2.99 

4^ 

5.9 

51.87 

6.9 

5.8 

12.13 

1.4 

5.8 

37.59 

0.8 

5.7 

3.78 

5.0 

6.9 

52.44 

6.7 

6.8 

12.85 

1.4 

6.8 

38.37 

0.8 

6.7 

4.61 

bJ2 

7.9 

52.97 

6.5 

7.8 

13.54 

1.3 

7.8 

39.19 

0.8 

7.7 

5.48 

5.3 

8.9 

53.48 

6.3 

8.8 

14.24 

1.2 

8.7 

40.05 

0.9 

8.7 

6.36 

5.6 

9.9 

53.94 

6.1 

9.8 

14.96 

1.1 

9.7 

40.96 

0.9 

9.7 

7.22 

5.8 

10.9 

54.39 

5.9 

10.8 

15.72 

0.9 

10.7 

41.92 

1.0 

10.7 

8.05 

6.1 

11.9 

54.83 

5.7 

11.8 

16.55 

0.8 

11.7 

42.90 

1.0 

11.7 

8.84 

6.4 

12.9 

55.28 

5.4 

12.8 

17.41 

0.7 

12.7 

43.89 

1.1 

12.7 

9.57 

6.6 

13.9 

55.76 

5.2 

13.8 

18.34 

0.6 

13.7 

44.87 

IJ2 

13.7 

10.24 

6.9 

14.9 

56.30 

5.0 

14.8 

19.28 

0.6 

14.7 

45.82 

1.4 

14.6 

10.87 

7.2 

15.9 

56.91 

4.7 

15.8 

20.23 

0.5 

15.7 

46.71 

1.5 

15.6 

11.47 

7.4 

16.9 

57.57 

4.5 

16.8 

21.17 

0.5 

16.7 

47.54 

1.7 

16.6 

12.07 

7.7 

17.9 

58.29 

4.3 

17.8 

22.08 

0.5 

17.7 

48.34 

1.8 

17.6 

12.70 

7.9 

18.9 

59.03 

4.0 

18.8 

22.94 

0.5 

18.7 

49.10 

2.0 

18.6 

13.35 

a2 

19.9 

59.77 

3.9 

19.8 

23.75 

0.5 

19.7 

49.85 

2.1 

19.6 

14.05 

8.4 

30.9 

60.50 

3.7 

20.8 

24.52 

0.5 

20.7 

50.62 

2.2 

20.6 

14.80 

a6 

21.9 

61.19 

3.6 

21.8 

25.28 

0.5 

21.7 

51.42 

2.3 

21.6 

15.67 

8.9 

22.9 

61.83 

3.4 

22.8 

26.04 

0.4 

22.7 

52.26 

2.4 

22.6 

16.34 

9.2 

23.9 

62.44 

3.3 

23.8 

26.83 

0.4 

23.7 

53.14 

2.5 

23.6 

17.09 

9.5 

24.9 

63.03 

3.1 

24.8 

27.67 

0.4 

24.7 

54.08 

2.7 

24.6 

17.80 

9.8 

25.9 

63.62 

2.9 

25.8 

28.55 

0.3 

25.7 

55.02 

2.8 

25.6 

18.47 

10.1 

26.9 

64.22 

2.8 

26.8 

29.49 

0.3 

26.7 

55.97 

3.0 

26.6 

19.07 

10.5 

27.9 

64.87 

2.6 

27.8 

30.46 

0.3 

27.7 

56.90 

3.2 

27.6 

19.62 

10.8 

28.9 

65.56 

2.4 

28.8 

31.46 

0.3 

28.7 

57.79 

3.4 

28.6 

20.12 

11.1 

29.9 

66.32 

2.2 

29.8 

32.44 

0.3 

29.7 

58.62 

3.6 

29.6 

20.59 

11.4 

30.9 

67.14 

2.1 

30.8 

33.41 

0.4 

30.7 

59.40 

3.8 

30.6 

21.08 

11.7 

31.9 

67.99 

1.9 

31.8 

34.34 

0.5 

31.7 

60.13 

4.0 

31.6 

21.59 

12.0. 

32.9 

68.86 

1.8 

32.8 

35.21 

0.5 

32.7 

60.83 

4.2 

32.6 

22.13 

12.3  t 
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1 

APPARENT  PLACES  OF  a  URSiE  MINORIS,  (PolarU),  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 

Solar 
Date. 

Meao 
Solar 
Date. 

Mean 
Rolar 
Data. 

Mean 
Solar 
Date. 

Rlffbt 

Af<y6n- 
Bion. 

DeellDO. 
tion 
yarth. 

Right 

0iUD. 

Deellna- 

tion 
yorUL 

Right 
lion. 

Df>clina- 

tion 

North, 

Right 
Ascen- 
sion. 

Decltna. 

tion 

North. 

h     m 

1  12 

88  37 

h     m 

1  12 

O          1 

88  37 

h     m 

1  12 

O         1 

88  37 

h     m 
1  11 

o      ,1 

88  37 

1.6 

a2'.i3 

12.3 

1.5 

34.02 

fl 

22.9 

1.4 
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AFPAaERT  n.ACB8  OF  d  UR8^  BtlNORIS,  FOR  THE  UPFBH  TBANmi? 

AT  WAtmiNGTONc 

SEFTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER.  | 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
SoUr 

Mean 
Solar 

RIglit 
AMen- 

SiOB. 

Dodtna- 

tion 
north. 

Riglit 
Avcen* 

Nlon. 

Declina- 
tion 
North. 

Date. 

Right 
A8oen« 
lion. 

DecIIna- 

Uon 
North. 

Date. 

Right 
A8c«n- 
Mion. 

Declina- 
tion 
North. 

h    m 

18  18 

86  86 

h     m 

18  18 

86  86 

b     m 

18  18 

86  86 

h     m 

18  18 

86  86 

1.3 

59.68 

If 
39.4 

1.2 

47'.11 

If 
40.9 

1.1 

34.30 

37.7 

1.1 

24.90 

30.4 

8.3 

59.31 

39.6 

2J8 

46.68 

40.9 

2.1 

33.89 

37.6 

2.1 

24.65 

30.0 

3.3 

58.93 

39.7 

3.2 

46.23 

40.9 

3.1 

33.49 

37.3 

3.1 

24.44 

29.7 

4.3 

58.54 

39.8 

4.2 

45.77 

40.9 

4.1 

33.10 

37.1 

4.1 

24i25 

29.3 

5.3 

58.13 

40.0 

5.2 

45.30 

40.8 

5.1 

32.74 

36.9 

5.1 

24.07 

29.0 

6.3 

57.70 

40.1 

6J2 

44.84 

40.8 

6.1 

32.40 

36.6 

6.1 

23.91 

28.7 

7.3 

57.26 

40.2 

7.2 

44.38 

40.7 

7.1 

32.06 

36.4 

7.0 

23.75 

28.4 

8.3 

56.81 

40.3 

8.2 

43.94 

40.6 

8.1 

31.75 

36.2 

8.0 

23.58 

28.1 

9;3 

56.37 

40.4 

9;2 

43.53 

40.5 

9.1 

31.43 

36.0 

9.0 

23.40 

27.8 

10.3 

55.94 

40.4 

10.2 

43.13 

40.4 

10.1 

31.12 

35.8 

10.0 

23.21 

27.5 

11.3 

55.51 

40.4 

11.2 

42.73 

40.3 

11.1 

30.80 

35.6 

11.0 

23.02 

27.2 

12.3 

56.10 

40.5 

12.2 

42.33 

40.2 

12.1 

30.46 

35.4 

12.0 

22.61 

26.9 

13.3 

54.71 

40.5 

13.2 

41.95 

40.1 

13.1 

30.11 

35J2 

13.0 

22.62 

26.6 

14.3 

54.32 

40.6 

14.2 

41.55 

40.1 

14.1 

29.75 

35.0 

14.0 

22.44 

26.2 

15.3 

53.94 

40.6 

15.2 

41.14 

40.0 

15.1 

29.40 

34.8 

15.0 

22.28 

25.9 

16.3 

53.56 

40.7 

16.2 

40.72 

40.0 

16.1 

29.04 

34.5 

16.0 

22.14 

25.5 

17.3 

53.15 

40.8 

17.2 

40.28 

39.9 

17.1 

28.71 

34.2 

17.0 

22.02 

25.1 

18.3 

62.72 

40.9 

18.2 

39.84 

39.8 

18.1 

28.38 

34.0 

18.0 

21.93 

24.8 

19.3 

52^ 

40.9 

ia2 

30.30 

39.7 

19.1 

28.06 

33.7 

19.0 

21.84 

24.4 

90.3 

^.83 

41.0 

20.2 

38.95 

39.5 

20.1 

27.81 

33.4 

20.0 

21.77 

24.1 

21.3 

51.36 

41,0 

21.2 

38.53 

39.4 

21.1 

27.55 

33.1 

21.0 

21.70 

23.8 

82.3 

60.90 

41.0 

22^ 

38.11 

39.2 

22.1 

27.30 

32.8 

22.0 

21.63 

23.5 

23.3 

50.44 

41.0 

23.2 

37.78 

39.0 

23.1 

27.05 

32.6 

23.0 

21.54 

23.2 

24.3 

49M 

41^ 

24JS2 

37.a 

38.9 

24.1 

26.81 

32.3 

24.0 

21.44 

22.8 

25.2 

49.55 

41.0 

25.2 

36.96 

38.7 

25.1 

26.55 

32.1 

S5.0 

21.34 

22.5 

26.2 

49.14 

40.9 

26.2 

36.62 

38.6 

26a 

26.28 

31.8 

26.0 

21.23 

22.2 

27.2 

48.74 

40.9 

27.2 

36.26 

38.4 

27.1 

26.00 

31.6 

27.0 

21.14 

21.8 

38.2 

4a33 

40.9 

2a2 

35.89 

38.3 

28.1 

25,72 

31.3 

28.0 

21.06 

21.5 

29.2 

47.94 

40.9 

29.2 

35.51 

38.2 

29.1 

25.44 

31.0 

29.0 

21.00 

21>1 

30.2 

47.52 

40.9 

30.2 

35.12 

38;0 

30.1 

25.16 

30.7 

30.0 

80.96 

20.7 

31.2 

47.11 

40.9 

31.2 

34.71 

37.9 

31.1 

24.90 

30.4 

31.0 

20.95 

20.3 

32.2 

46.68 

40.9 

32.1 

34.30 

37.7 

32.1 

24.65 

30.0 

32.0 

20.96 

19.9 

35 
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APPARENT  PLACES  OP  6  UaSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Ril^t 
Aseen- 
ilon. 

Declina- 
tion 
North, 

Ri^t 
Aacen- 
Bion. 

Declina- 
tion 
.VofUL 

Bifl^t 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     m 

18  14 

86  36 

h     m 

18  14 

86  36 

h     m 

18  14 

86  36 

h     m 

18  13 

86  36 

1.6 

11^ 

7.7 

1.6 

17.23 

1/ 
16.0 

1.6 

i 
16.66 

26.4 

1.4 

70.32 

33.9 

2.6 

12.18 

7.9 

2.6 

17.29 

16.4 

2.6 

16.50 

25.7 

2.4 

70-06 

34.1 

3.6 

12.45 

8.2 

3.6 

17.33 

16.7 

3.5 

16.36 

26.0 

3.4 

69.79 

34.3 

4.6 

12.69 

6.5 

4.6 

17.36 

17.0 

4.5 

16.21 

26.2 

4.4 

69.53 

34.5 

6.6 

12.92 

8.7 

5.6 

17.38 

17.3 

5.5 

16.07 

26.5 

6.4 

69.27 

34.8 

6.6 

13.12 

9.0 

6.6 

17.41 

17.6 

6.6 

15.96 

26.8 

6.4 

68.99 

36.0 

7.6 

13.31 

9.2 

7.5 

17.45 

17.8 

7.5 

15.84 

27.1 

7.4 

68.70 

36.3 

8.6 

13.50 

9.4 

8.5 

17.50 

18.1 

8.5 

16.73 

27.3 

a4 

68.39 

36.5 

9.6 

13.69 

9.7 

9.5 

17.55 

18.4 

9.5 

16.60 

27.7 

9.4 

68.06 

35.7 

10.6 

13.88 

9.9 

10.5 

17.61 

18.7 

10.5 

15.47 

28.0 

10.4 

67.71 

36.0 

11.6 

14.09 

10.1 

11.6 

17.66 

19.0 

11.5 

16.31 

28.3 

11.4 

67.35 

36.2 

12.6 

14.31 

10.3 

12.5 

17.70 

19.3 

12.5 

15.13 

28.6 

12.4 

66.99 

36.4 

13.6 

14.54 

10.5 

13.5 

17.73 

19.7 

13.4 

14.93 

29.0 

13.4 

66.63 

36.6 

14.6 

14.76 

10.8 

14.5 

17.74 

20.0 

14.4 

14.71 

29.3 

14.4 

66.27 

36.7 

15.6 

14.99 

11.0 

15.5 

17.72 

20.4 

15.4 

14.49 

29.6 

15.4 

65.93 

36.9 

16.6 

15.19 

11.3 

16.5 

17.67 

20.7 

16.4 

14.26 

29.8 

16.4 

.65*60 

37.0 

1 

17.6 

15.38 

11.7 

17.5 

17.62 

21.1 

17.4 

14.03 

30.1 

17.4 

06.28 

37.2  1 

18.6 

15.54 

12.0 

18.5 

17.55 

21.4 

18.4 

13.81 

30.3 

18.4 

64.97 

37.4 

19.6 

15.68 

12.3 

19.6 

17.49 

21.6 

19.4 

13.60 

30.6 

19.3 

64.64 

37.6 

90.6 

15.80 

12.6 

20.5 

17.43 

21.9 

20.4 

13.40 

30.8 

20.3 

64.31 

37.8 

21.6 

15.91 

12.9 

21.6 

17.33 

22.2 

21.4 

13.20 

31.0 

21.3 

63.96 

38.0 

22.6 

16.02 

13.1 

22.5 

17.35 

22.5 

22.4 

13.01 

31.3 

22.3 

63.58 

38.2 

23.6 

16.13 

13.4 

23.5 

17.31 

22.8 

23.4 

1Z81 

31.6 

23.3 

63.20 

38.3 

24.6 

16.26 

13.6 

24.5 

17J» 

23.1 

24.4 

12.69 

31.9 

24.3 

6^79 

38.5 

25.6 

16.40 

13.9 

25.5 

17.25 

23.4 

25.4 

12.35 

32.2 

25.3 

62.37 

38.7 

26.6 

16.54 

14.1 

26.5 

17.20 

23.7 

26.4 

12.09 

32.5 

26.3 

61.96 

38.8 

27.6 

16.68 

14.4 

27.5 

17.14 

24.1 

27.4 

11.81 

32.8 

27.3 

61.55 

38.9 

28.6 

16.81 

14.7 

28.5 

17.05 

24.4 

28.4 

11.51 

33.0 

28.3 

61.15 

39.0 

29.6 

16.95 

15.0 

29.5 

16.93 

24.8 

29.4 

11.21 

33.3 

29.3 

60.77 

39.1 

30.G 

17.06 

15.4 

30.5 

16.80 

25.1 

30.4 

10.91 

33.5 

30.3 

60.40 

39.2 

31.6 

17.16 

15.7 

31.6 

16.66 

25.4 

31.4 

10.61 

33.7 

31.3 

60.04 

39.3 

32.6 

17.23 

16.0 

32.5 

16.50 

25.7 

32.4 

10.32 

33.9 

32.3 

59.68 

39.4' 

1 
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APPA&ENT  PLACES  OF  X  UaSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
SoUr 
Date. 

Mean 
Solar 
Dttta. 

Mean 
Solar 
Data. 

Mean 
SoUu> 
Date. 

Right 
Aaoea- 
fikm. 

DeclLaa* 
tion 

Right 
Aacea- 
lion. 

Deolina- 

tion 

yorth. 

Right 
Aacen. 
■loo. 

DecUoa. 

tion 

North. 

Right 

Aicen- 

■ion. 

Declina- 
tion 
North. 

h     m 

19  53 

88  54 

19  54 

88  55 

h     m 

19  54 

88  55 

h     m 

19  53 

88  55 

1.7 

39.14 

64.6 

1.6 

6.83 

.   00 
0.1 

1.6 

17.14 

8.8 

1.5 

70.89 

18.9 

2,7 

40.27 

54.7 

2.6 

6.44 

0.4 

2.6 

17.11 

9.2 

2.5. 

70.39 

19.2 

3.7 

41.38 

54.8 

3.6 

6.96 

0.7 

3.6 

17.07 

9.5 

3.5 

69.93 

19.6 

4.7 

42.45 

55.0 

4.6 

7.47 

1.0 

4.6 

17.03 

9.8 

4.5 

69.51 

19.8 

5.7 

43.45 

55.1 

6.6 

7.91 

1.2 

5.5 

17.02 

lO.l 

5.5 

69.09 

20.1 

6.7 

44.38 

55.3 

6.6 

8.38 

1.4 

6.5 

17.05 

10.3 

6.5 

68.64 

20.4 

7.7 

45.26 

55.4 

7.6 

8.85 

1.7 

7.5 

17.12 

10.6 

7.5 

68.18 

20.7 

8.7 

46.10 

55.6 

8.6 

9.36 

1.9 

8.5 

17.20 

11.0 

8.5 

67.64 

21.1 

9.7 

46.92 

65.7 

9.6 

9.90 

2.1 

9.5 

17.29 

11.3 

9.4 

67.04 

21.4 

10.7 

47.75 

55.8 

10.6 

10.48 

2.4 

10.5 

17.35 

11.6 

10.4 

66.36 

21.8 

11.7 

48.62 

65.9 

11.6 

11.08 

2.6 

11.5 

17.36 

12.0 

11.4 

65.62 

22.1 

12.7 

49.54 

66.0 

12.6 

11.68 

2.9 

12.5 

17.31 

12.3 

12.4 

64.83 

22.4 

13.7 

50.51 

66.1 

13.6 

12.25 

3.2 

•    13.5 

« 
17.18 

12.7 

13.4 

64.03 

22.7 

14.7 

51.50 

66.3 

14.6 

12.76 

3.6 

14.5 

16.98 

13.1 

14.4 

63.23 

23.0 

15.7 

62.50 

66.5 

15.6 

13.19 

3.9 

15.5 

16.72 

13.4 

15.4 

62.46 

23.3 

16.7 

53.60 

66.7 

16.6 

13.55 

4.2 

16.5 

16.42 

13.7 

16.4 

61.74 

23.6 

17.7 

54.46 

66.9 

17.6 

13.84 

4.5 

17.5 

16.12 

14.1 

17.4 

61.06 

23.8 

18.7 

55.37 

57.1 

18.6 

14.07 

4.8 

18.5 

15.81 

14.3 

18.4 

60.40 

24.1 

19.7 

66.20 

67.3 

19.6 

14.28 

5.1 

19.5 

15.65 

14.6 

19.4 

69.75 

24.4 

20.7 

56.97 

67.5 

20.6 

14.49 

6.4 

20.5 

15.32 

14.9 

20.4 

59.08 

24.7 

21.7 

57.67 

57.7 

21.6 

14.73 

6.7 

21.5 

15.13 

15.2 

21.4 

68.37 

25.0 

22.7 

68.35 

57.9 

23.6 

15.01 

6.9 

22.5 

14.97 

15.5 

22.4 

57.59 

25.3 

23.7 

69.00 

58.1 

23.6 

15.33 

6.2 

23.5 

14.80 

15.9 

23.4 

66.74 

25.6 

34.7 

69.68 

68.3 

24.6 

15.68 

6.5 

24.5 

14.59 

16.2 

24.4 

65.82 

25.9 

25.7 

60.40 

58.5 

25.6 

16.03 

6.8 

25.5 

14.33 

16.6 

25.4 

54.84 

26.2 

26.7 

61.15 

58.7 

26.6 

16.37 

7.1 

26.5 

13.99 

17.0 

26.4 

63.82 

26.5 

27.7 

61.95 

58.9 

27.6 

16.66 

7.4 

27.5 

13.58 

17.3 

27.4 

52.80 

26.8 

28.6 

62.77 

59.1 

28.6 

16.90 

7.8 

28.5 

13.09 

17.7 

28.4 

51.80 

27.0 

29.6 

63.59 

59.3 

29.6 

17.05 

8.2 

29.5 

12.55 

18.0 

29.4 

60.84 

27.2 

30.6 

64.39 

69.6 

30.6 

17.12 

8.5 

30.5 

11.99 

18.3 

30.4 

49.92 

27.5 

31.6 

65.15 

69.8 

31.6 

17.14 

8.8 

31.5 

11.43 

18.6 

31.4 

49.04 

27.8 

32.6 

65.83 

60.1 

32.6 

17.11 

9.2 

32.5 

10.89 

18.9 

32.4 

48.19 

27.9 
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AfPMUjrr  ruicu  or  a  vubm  miioftM,  roft  nu  t-rrcs 

AT  WABIIlAUTtIK 
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APPARENT  PLACfiS  FOR  THE  UPPER  TRANSIT  AT  WA8UIN610JI. 

Mean 
Solar 
Data, 

a  Andromeda. 

y  Pegasi. 

V  Hydri. 

a  Casdopea. 

Bight 
ANeiMhm. 

Dedloatloii 
Nortk. 

Rigbt 

DeetiMtkm 
IfoNk. 

RlCht 
AieenilOB. 

DeeHimHon 

Riglit 

DecUnation 
North, 

It 
0 

m 

1 

28  22 

h 

0 

m 

6 

O           t 

14  27 

h     m 
0   18 

o-       t 

77  58 

k     m 

0  33 

&5  49 

in.     0^ 

49.80- 

-.14 

43!8  -0.8 

34^53 . 

-.19 

56  A  -0.8 

53!86-.90 

8l''l  -0.8 

ll!o9- 

-.99 

56.1-^9 

10.8 

48.06 

.14 

48.8 

1.1 

34.41 

.11 

55.5 

0.9 

58.98    .65 

80.0 

1.4 

10.80 

.99 

64.6    0.7 

90.8 

41.98 

.13 

41.6 

1.3 

34.30 

.11 

54.6 

1.0 

58.16    .78 

78.3 

IJ) 

10.51 

.98 

53.7    IJI 

30.8 

41.80 

.11 

40.9 

1.5 

34J30 

.09 

53.5 

1.0 

51.43    .68 

76.1 

9.4 

10.93 

J» 

59.9    1.6 

Feb.    9.1 

41.70 

.09 

38.6 

1.0 

34.11 

.08 

59.5 

1.0 

'50.80    .57 

73.4 

9.0 

9.98 

.93 

60.4    9.0 

19.1 

41.69 

M 

37.0 

1.6 

34.05 

.05 

51.5 

1.0 

50.99    .44 

70.3 

8.3 

9.77 

.19 

48.3    9.3 

Mmr.    1.1 

41.68- 

-.03 

35.4 

1.6 

34.01- 

-.09 

60.5 

0.9 

49.99    .30 

66.9 

S.5 

9.60 

.13 

45.9    8.4 

11.0 

41.57 -l-.O] 

33.8 

i.5 

34.01  +.01 

49.7 

0.7 

49.70 -.14 

63.3 

3.7 

9.50- 

-.07 

43.4    9.5 

21.0 

41.60 

M 

39.4 

1.3 

34.04 

.05 

49.1 

0.5 

49.63 +.01 

69.5 

9.8 

9.46 

.00 

40.9    9.5 

31.0 

41.68 

.10 

31.8 

1.0 

34.11 

.09 

48.8  -0.9 

49.79    .17 

55.7 

3.8 

9.60 +.07 

38.4    9.4 

Apr.  10.0 

41.80 

.15 

30.3 

0.7 

34.89 

.13 

48.7 

0.0 

49.97    .33 

51.8 

3.8 

9.60 

.15 

36.9    9.1 

19.9 

41.97 

.19 

90.8  -4.4 

34.38 

.17 

48.9  +0.4 1 

50.38    .48 

48.1 

3.6 

9.79 

M 

34.9    1.8 

89.9 

48.18 

.33 

99.6 

0.0 

34.57 

.91 

49.4 

0.7 

50.93    .63 

44.6 

3.4 

10.04 

.99 

39.5    1.4 

May    0.9 

48.44 

jsn 

99.8  40.4 

34.81 

.95 

50.3 

1.0 

51.63    .76 

41.3 

3.1 

10.36 

.34 

31.3    1.0 

19.9 

48.79 

.30 

30.4 

0.8 

35.07 

.98 

51.4 

1.3 

58.46    .88 

38.3 

9.8 

10.73 

.40 

30.6  -0.5 

20.8 

43.04 

.39 

31.4 

1.9 

35.36 

.30 

58.8 

1.5 

53.40    .99 

35.7 

9.4 

11.15 

.43 

30.3    0.0 

J«ne  as 

43.37 

.34 

38.7 

1.5 

35.67 

.31 

54.5 

1.8 

54.43  1.06 

33.5 

1.9 

11.60 

.46 

30.6+0.5 

las 

43.71 

.34 

34.4 

1.8 

35.99 

.39 

56.4 

9.0 

55.58  1.19 

31.9 

1.4 

18.07 

.47 

31.3    1.0 

88.7 

44.05 

.34 

36.4 

9.1 

36.31 

.39 

58.4 

9.1 

56.66  1.14 

30.8 

0.8 

18.55 

.47 

39.5    1.4 

Suiy    &7 

44.38 

.39 

38.5 

9.3 

36.68 

.31 

60.5 

t.1 

57.81  1.14 

30.3-0.9 

13.09 

.46 

34.9    1.0 

18.7 

44.69 

.30 

40.9 

t.4 

36.98 

.99 

69.7 

9.9 

58.93  1.10 

30.3+0.3 

13.47 

.44 

36.9    9.9 

-98.7 

44.99 

.97 

43.3 

9.5 

37.80 

.96 

64.8 

9.1 

60.00  1.03 

30.9 

0.0 

13.89 

.40 

38.7    9.6 

Aug.   7.6 

45.94 

.94 

45.9 

9.5 

37.45 

.93 

67.0 

9.1 

60.99    .93 

38.1 

1.4 

14.98 

.36 

41.4     9.6 1 

17.6 

45-47 

.90 

48.4 

9.5 

37.67 

.90 

69.0 

1.9 

61.87    .81 

33.7 

1.9 

14.69 

.39 

44.3    3.u< 

97.6 

45.65 

.16 

50.8 

9.4 

37.85 

.16 

70.8 

1.8 

68.61    .66 

35.8 

9.3 

14.91 

.96 

47,4     3.9 
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45.80 

.19 

53.8 

9.3 

37.99 

.13 

78.5 

1.6 

63.19    .40 

38.4 

9.6 

15.15 

.91 

50.6    3JI 

16.5 

45.90 

.08 

55.4 

9.1 

38.10 

M 

74.0 

1.4 

63.59    .30 

41.8 

t.9 

15.33 

.15 

53.9    3.9 

86.5 

45.96 

.04 

57.5 

1.9 

38.17 

.05 

75.3 

1.9 

63.80 +.11 

44.1 

3.0 

15.45 

.09 

57.1     3.9 

Oct.     6.5 

45.98  -I..01 

69.3 

1.7 

38.80 +.09 

76.4 

0.9 

63.81  -.08 

47.9 

3.0 

15.59 +.04 

60.3    8.1 

16.4 

45.97- 

-.09 

61.0 

1.5 

38.80- 

-.01 

77.8 

0.7 

63.64    M 

50.9 

9.9 

15.53- 

-.09 

63^    9^ 

96.4 

45.93 

.05 

68.3 

1.9 

38.18 

.04 

77.8 

0.5 

63.88    ,44 

53.1 

9.7 

15.48 

.07 

66.1     9.7 

Nov.   5.4 

45.87 

.08 

63.4 

0.9 

38.18 

.06 

78.8 

0.3 

68.77    ,50 

55.6 

9.3 

15.39 

.11 

68.7    9.4 

15.4 

45.78 

.10 

64.9 

0.6 

38.05 

.08 

7a3  +0.1 

63.11    .71 

57.8 

1.9 

15.95 

.16 

70.9    9.0 

95.3 

45.67 

.19 

64.7+0.3 

37.96 

.09 

78.3  -O.l 

61.34    .81 

59.4 

1.4 

15.07 

.90 

79.7    1.6 

Dec.    5.3 

45.54 

.13 

64.8 

0.0 

37.86 

.10 

78.0 

0.3 

60.49    .88 

60.6 

0.8 

14.85 

.33 

74.1    1.1 

15.3 

45.41 

.14 

64.6  -0.3 

37.75 

.11 

77.6 

0.5 

59.58    .91 

61.1  +0.9 

14.61 

.91 

76.0    0.7 

95.3 

45.97 

.14 

64.9 

0.6 

37.64 

.19 

77.0 

0.7 

58.66    .91 

61.0  -0.4 

14.34 

.98*   75.4+0.1 

35.9 

45.13 

-.14 

63.4  -0.9 

37.58 

-.11 

76.9 

-0.8!  57.76 -.88 

60.9 

-1.0 

14.05- 

-.99    75,3-0.4 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

|?Ceti. 

•21 

Caasiopeas 

e 

Piscium. 

^•Ceti. 

Mean 
Solar 
Date. 

J 

Bight 
Ascension. 

DecUnatiun 
South, 

Right 
Atcen»loD. 

Decliuation 
North, 

Right 

Declloatlon 
North, 

Right 
AMenilon. 

Samtk. 

h      m 

0  37 

18  41 

h      m 

0  37 

o 

74 

16 

h      ni 

0  56 

o 

7 

11 

h      m 

1  17 

8   50  j 

Jan.     0.3 

5!71- 

-.18 

56.6  •H>.6 

9!4I- 

-.79 

67.'2  +0.3 

14.09- 

-.11 

36'8  -0.6 

33.77- 

-.11 

69.3+0.8 

10.8 

5.59 

.19 

57.1 

0.3 

8.68 

.79 

67.2  -0.4 

13.97 

.19 

36.1 

0.7 

33.65 

.19 

70.0 

0.6 

20.2 

5.47 

.19 

57.3  -W.l 

7.97 

.70 

66.5 

1.0 

13.85 

.19 

35.4 

0.7 

33.53 

JS 

70.5 

0.4 

30.2 

5.36 

.11 

57.2  -0.9 

7.28 

.66 

65.2 

1.5 

13.73 

.11 

34.7 

0.7 

33.40 

.19 

70.8+Ojl!l 

Feb.    9.2 

5.25 

.09 

56.9 

0.5 

6.05 

.58 

63.5 

9.0 

13.62 

.10 

34.1 

0.6 

33.28 

.19 

70.9 

•..1 

19.1 

5.17 

.07 

56.3 

0.7 

6.12 

.48 

61.2 

9.4 

13.53 

.09 

33.5 

0.5 

33.17 

.10 

70.9  -0.9  1 

Mar.    1.1 

5.11 

.05 

55.4 

1.0 

5.69 

.36 

58.7 

9.7 

13.45 

.06 

33.1 

0.4 

33.08 

.06 

70.5 

0.4 

11.1 

5.08- 

-.01 

54.3 

1.3 

5.39 

.93 

55.8 

9.9 

13.40- 

-.03 

3^.8 

-0.9 

33.01 

.05 

70.0 

0.7 

21.1 

5.08 +.« 

52.9 

1.5 

5.24- 

-.08 

52.9 

3.0 

13.38 

.00 

32.6 

0.0 

32.97- 

-.09 

69.2 

0.9 

31.0 

5.12 

.06 

51.3 

1.7 

5.24  +.07 

49.9 

9.9 

13.41  +.04 

32.7  +0.9 

32.97  +.09 

68J2 

1.1 

Apr.  10.0 

5.20 

.10 

49.4 

1.9 

5.39 

.93 

47.1 

9.7 

13.47 

.08 

33.0 

.0.4 

33.01 

.06 

66.9 

1.4 

20.0 

5.32 

.14 

47.4 

9.1 

5.69 

.37 

44.4 

9.5 

13.57 

.13 

33.6 

0.7 

33.09 

.10 

65.4 

i 
1.0 

29.9 

5.49 

.18 

45.2 

9.3 

6.13 

.50 

42.1 

9.1 

13.72 

.17 

34.4 

1.0 

33.21 

.14 

63.7 

1.8 

May    9.9 

5.69 

.99 

42.8 

9.3 

6.69 

.69 

40.2 

1.7 

13.91 

.91 

35.5 

1.9 

33.38 

.19 

61.8 

9.0 

19.9 

5.93 

J» 

40.5 

9.4 

7.37 

.79 

38.8 

1.9 

14.13 

.94 

36.8 

1.4 

33.58 

.99 

59.8 

9.1 

29.9 

6.21 

.99 

38.1 

9.4 

8.13 

.79 

37.9 

0.6 

14.39 

.97 

38.4 

1.6 

33.82 

.96 

57.7 

9.9 

June   8.8 

6.50 

.31 

35.7 

9.3 

8.95 

.84 

37.5  -0.1 

14.68 

.99 

40.1 

1.8 

34.09 

.98 

55.5 

2^i 

•18.8 

6.82 

.38 

33.5 

9.9 

9.81 

.86 

37.7  40.5 

14.98 

.31 

42.0 

1.9 

34.39 

.30 

53.2 

9.9 

28.8 

7.15 

.33 

31.4 

9.0 

10.68 

.87 

38.4 

1.0 

15.29 

.31 

44.0 

9.0 

34.70 

.31 

51.1 

9.1 

July    8.8 

7.47 

.38 

29.5 

1.8 

11.54 

.85 

39.7 

1.5 

15.61 

.31 

46.0 

9.0 

35.01 

.31 

49.0 

9.0 

18.7 

7.79 

.31 

27.8 

1.5 

12.37 

.80 

41.5 

9.0 

15.92 

.30 

48.0 

9.0 

35.32 

.31 

47.1 

1^ 

28.7 

8.10 

.99 

26.5 

1.9 

13.15 

.75 

43.7 

9.4 

16.22 

.99 

49.9 

1.9 

35.63 

.30 

45.4 

M 

Aug.    7.7 

8.38 

.97 

25.5 

0.8 

13.86 

.67 

46.3 

9.8 

16.49 

.96 

51.7 

1.8 

35.91 

.98 

44.0 

M 

17.6 

8.63 

S3 

24.8 

0.5 

14.49 

.58 

49.2 

3.1 

16.74 

.94 

53.4 

1.6 

36.18 

.95 

42.8 

13 

27.6 

8.85 

.90 

24.5  -0.1 

15.02 

.48 

52.5 

3.4 

16.96 

.90 

54.9 

1.4 

36.42 

.93 

42.0 

•.7 

t 

Sept.  6.6 

9.03 

.16 

24.6  •H>.9 

15.45 

.38 

56.0 

3.5 

17.15 

.17 

56.2 

1.9 

36.63 

.19 

41.5 

.J 

16.6 

9.17 

.19 

25.0 

0.5 

15.77 

.96 

59.6 

3.7 

17.31 

.14 

57.3 

1.0 

36.80 

.16 

41.3  -0.1 

26.5 

9.28 

.08 

25.7 

0.8 

15.98 

.15 

63.3 

3.7 

17.42 

.10 

58.1 

0.7 

36.94 

.19 

41.4  +0.9 

Oct.     6.5 

9.34 

.05 

26.6 

1.0 

16.07  +.03 

67.0 

3.7 

17.51 

.07 

58.7 

0.5 

37.05 

.09 

4L7 

0.5 

16.5 

9.37  +.01 

27.7 

1.9 

16.04- 

-.09 

70.6 

3.5 

17.56 

.04 

59.1 

0.3 

37.12 

.06 

42.3 

0.71 

26.5 

9.37- 

-.09 

29.0 

1.3 

15.90 

.90 

74.0 

a.3 

17.59 +.01 

59.3  40.1 

37.16  +.03 

43.1 

0.8 

Nov.    5.4 

9.34 

.04 

30.3 

1.3 

15.64 

.31 

77.3 

3.1 

17.58- 

-.09 

59.3  -0.1 

37.17 

.00 

44.0 

1.0 

16.4 

9.28 

.07 

31.6 

1.3 

15.28 

.41 

80.2 

9.7 

17.55 

.04 

59.2 

0.9 

37.15- 

-.03 

45.0 

i.o| 

25.4 

9.20 

.09 

32.9 

1.9 

14.82 

.51 

82.7 

9.3 

17.50 

.06 

58.9 

0.3 

37.11 

M 

46.1 

1.0 

Dec.    5.3 

9.10 

.10 

34.0 

1.1 

14.27 

.50 

84.7 

1.8 

17.43 

.08 

58.5 

0.5 

37.05 

.07 

47.1 

1.0, 

15.3 

8.99 

.11 

35.1 

0.9 

13.64 

.65 

86.3 

1.9 

17.34 

.09 

58.0 

0.5 

36.97 

.09 

48.1 

0.9 

25.3 

8.88 

.19 

35.9 

0.7 

12.96 

.69 

87.2  +0.6 

17.24 

.10 

57.4 

0.6 

36.87 

.10 

49.0 

0.6 

35.3 

8.76- 

-.19 

36.4  ^Ji 

12.25- 

-.79 

87.6 

0.0 

17.14  ■ 

-.11 

56.8  -0.7 

36.76- 

-.11 

49.7  40.7  Ij 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoUr 
Data. 

•38 

Cassiopeo 

• 

n 

PUcium. 

a  Eridani. 
{Acktmar) 

0 

Piscium. 

Bight 
Atoenaloii. 

DeclinaUon 
Nortk. 

Right 
AMemaon. 

Jforth, 

Right 
Ajoeoiion. 

Souxk, 

Right 
Ascension. 

Declination 
North. 

h     m 

1  21 

69  35 

h      m 

1  24 

.  14  40 

h      m 

1  32 

57  53 

h      m 

1  38 

8  30 

Jan.    0.3 

• 
39.66- 

-.49 

/I 
69.4  40.7 

34'!l9  - 

-.11 

45.7  -0.5 

53.93- 

-.31 

57.5  +0.6 

34^41  - 

-.11 

22.0  -0.6 

lOJi 

39.14 

•.53 

69.8  •H>.1 

34.07 

.13 

45.1 

0.6 

53.61 

.39 

57.8  +0.1 

34.30 

.19 

21.4    0.6 

20.2 

38.61 

.54 

69.7  -0.4 

33.94 

.13 

44.5 

0.7 

53.29 

.39 

57.6  -0.5 

34.17 

.13 

20.8    0.6 

30.2 

38.07 

.sa 

69.0 

1.0 

33.81 

.13 

43.8 

0.7 

52.97 

.31 

56.8 

1.0 

34.04 

.13 

20.1     0.6 

Feb.    9.2 

37.56 

.49 

67.7 

1.5 

33.67 

.13 

43.0 

0.8 

52.66 

.99 

55.5 

1.6 

33.91 

.13 

19.6    OJi 

19.1 

37.09 

.44 

66.0 

1.9 

33.55 

.11 

42.2 

0.7 

52.38 

.96 

63.7 

9.0 

33.79 

.19 

19.0    0.5 

Mar.    1.1 

36.68 

.36 

63.8 

9.3 

33.45 

.09 

41.5 

0.7 

52.14 

.99 

51.4 

9.5 

33.68 

.10 

18.6    0.4 

11.1 

36.37 

.97 

61.4 

9.6 

33.37 

.06 

40.9 

0.6 

51.93 

.18 

48.8 

9.8 

33.59 

.07 

18.3    0.3 

.        21.1 

36.15 

.16 

58.7 

9.7 

33.33- 

-.03 

40.4 

0.4 

51.78 

.19 

45.8 

3.1 

33.54- 

-.04 

18.1  -0.1 

31.0 

36.05 -.04 

56.0 

9.8 

33.32 +.01 

40.0  -0.3 

51.69  - 

-.06 

42.5 

3.4 

33.52 

.00 

18.1  +0.1 

Apr.  10.0 

36.06 +.06 

53.2 

9.7 

33.36 

.06 

39.8 

0.0 

51 .67 +.01 

39.1 

3.5 

33.54  +.04 

18.3    0.3 

20.0 

36.20 

.90 

50.6 

9.5 

33.44 

.10 

39.9+0.9 

51.71 

.06 

35.5 

3.6 

33.60 

.09 

18.8    0.6 

29.9 

36.45 

.31 

48.2 

9.9 

33.56 

.15 

40.3 

0.5 

51.83 

.15 

31.8 

3.6 

33.71 

.13 

19.5    0.8 

May    9.9 

36.82 

.49 

46.1 

1.9 

33.73 

.19 

40.9 

0.7 

52.01 

m 

28.2 

3.6 

33.86 

.17 

20.4    1.1 

19.9 

37.29 

.51 

44.4 

1.5 

33.94 

.93 

41.8 

1.0 

52.27 

.98 

24.7 

3.4 

34.06 

.91 

21.6    1.3 

29.9 

37.84 

.50 

43.2 

1.0 

34.19 

.96 

42.9 

1.3 

52.58 

.34 

21.4 

3.9 

34.29 

.95 

23.0    1^ 

June   8.8 

38.46 

.65 

42.5-0.5 

34.46 

.99 

44.3 

1.5 

52.95 

.39 

18.3 

9.9 

34.55 

.98 

24.5    1.7 

18.8 

39.14 

.69 

42.2 

0U> 

34.76 

.31 

45.9 

1.7 

53.37 

.44 

15.6 

9.5 

34.84 

.30 

26.3    1.8 

28.8 

39.84 

.71 

42.5  •H>.5 

35.08 

.39 

47.6 

1.8 

53.63 

.47 

13.3 

9.1 

35.14 

.31 

28.1    1.9 

July    8.8 

40.55 

.71 

43.3 

1.0 

35.40 

.39 

49.5 

1.9 

54.30 

.48 

11.4 

1.6 

35.46 

.31 

50.0    1.9 

18.7 

41.26 

.70 

44.6 

1.5 

35.72 

.31 

51.4 

1.9 

54.79 

.48 

10.1 

1.1 

35.77 

.31 

32.0    1.9 

28.7 

41.95 

.67 

46.3 

1.9 

36.03 

.30 

53.4 

1.9 

55.28 

.48 

9.3-0.51 

36.08 

.30 

33.8    1.8 

Aug.   7.7 

42.60 

.63 

48.4 

9.3 

36.32 

.98 

55.3 

1.9 

55.75 

.46 

9.0 

0.0 

36.38 

.98 

35.6    1.7 

17.6 

43.20 

.57 

51.0 

9.7 

36.59 

.96 

57.2 

1.8 

56.19 

.43 

9.3 +0.6 1 

36.65 

.96 

37.3    1.6 

27.6 

43.75 

.51 

53.8 

3.0 

36.84 

.93 

58.9 

1.7 

56.60 

.38 

10.3 

1.9 

36.90 

.94 

38.8    1.4 

Sept.  6.6 

44.22 

.43 

56.9 

3.9^ 

37.05 

.90 

60.5 

1.5 

56.95 

.33 

11.7 

1.6 

37.12 

.91 

40.1    1.9 

16.6 

44.61 

.35 

60.2 

3.4 

37.24 

.17 

61.9 

1.3 

57.25 

.96 

13.5 

9.1 

37.32 

.18 

41.2    1.0 

26.5 

44.92 

.97 

63.6 

3.5 

37.39 

.13 

63.2 

1.1 

57.48 

.90 

15.8 

9.4 

37.48 

.14 

42.1    0.8 

Oct.    6.5 

45.15 

.18 

67.1 

3.5 

37.50 

.10 

64.2 

0.9 

57.64 

.13 

18.4 

9.7 

37.61 

.11 

42.7    0.5 

16.5 

45.29 +.09 

70.6 

3.5 

37.59 

.07 

65.0 

0,7 

57.73  +.05 

21.2 

9.9 

37.70 

.08 

43.2    0.3 

26.5 

45.33 

.00 

74.0 

3.3 

37.64 

.04 

65.7 

0.5 

57.75- 

-.01 

24.1 

9.9 

37.77 

.05 

43.4  +0.1 

Not.   5.4 

45.28- 

-.09 

77.3 

3.1 

37.66 +.01 

66.1 

0.3 

57.71 

.08 

27.0 

9.8 

37.81  +.09 

43.5    0.0 

15.4 

45.15 

.18 

80.3 

9.9 

37.66- 

-.09 

66.4 +0.9 1 

57.60 

.14 

29.8 

9.6 

37.82 

.00 

43.4  -0.9 

25.4 

44.92 

.96 

83.0 

9.5 

37.63 

.04 

66.5 

0.0 

57.43 

.19 

32.2 

9.3 

37.80- 

-.03 

43.2    0.3 

Dec.    5.3 

44.62 

.34 

85.4 

9.1 

37.58 

.06 

66.4  -0.1 

57.21 

.94 

34.4 

K9 

37.76 

.05 

42.8    0.4 

15.3 

44.24 

.41 

87.3 

1.6 

37.50 

.08 

60.2 

0.3 

56.96 

.97 

36.1 

1.5 

37.70 

.07 

42.4    0.5 

25.3 

43.80 

.47 

88.6 

1.1 

37.41 

.10 

65.9 

0.4 

56.67 

.30 

37.3 

0.9 

37.61 

.09 

41.9    0.5 

35.3 

43.31  - 

-.51 

89.5  •H>.5 

37.30- 

-.19 

65.4  -0.5 

56.36- 

-.39 

38.0+0.41  37.51- 

-.11 

41.3  -0.6 

980 
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iUPFAEEirF  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.2 
.  1.1 
11.1 
5J1.1 
31.1 


Apr.  U).0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June  8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  646 
16.6 
26*6 

Get.  6.5 
16^ 

26.5 

Nov.  5.5 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 


P  Axietie. 


Blfl^ 


1  47 


30,43 -.11 

30.30  .13 

30.17  .14 
30.«a  .14 
29.88  .14 

29.74  .13 

29.69  .11 

29.52  .09 

29.44  .05 
29.41  -.01 

29.43 +.03 

29.48  .08 

29.59  .13 

29.74  .1? 

29.94  as 

30.18  .S5 

30.45  .96 
30.74  .31 
31.06 
31.38  .331 

31.71  .sa 

32.03  .39 

32.34  .30 

32.63  .90 


DecUmtkm 


ao  u) 

34!!4-0.3 
34.0  0.5 
33.5  0.6 
32.8    0.7 

32.0  0.8 

31.2  0J6 

30.4  0.8 

29.5  0.8 
28.8  0.7 

28.1  0.6 

27.6  0.4 
27.4  -OJi 

27.3  -W.i 
27.6  0.4 
28.1    0.6 


28.9 
29.9 
31.2 
32.7 
34.4 


*50  Cassiopes. 


Right 
AMennioii. 


36.2  1.8 

38.0  1.9 

39.9  1.9 

41.8  1.9 

32.90    .9Sl  43.7  L8 


33.14 

33.85  .19 

33.52  .16 

33.67  .13 

33.78  .09 


46.4  1.7 
47.0  1.5 

48.5  1.4 

49.8  1.9 

50.9  LO 


33.86  .06  51.9  0.9 
33.91^.03  52.6  0.7 
33.93    .00   53.2    0.5 


33.92 -.09 


53.6    0.3 


33.88    .05  53.8 -K.i 

33.82    .07  53.9    0.0 

33.73    .10  53.8 -OJI 

33.62 -.19'  53.5-0.3 


h      m 

1  52 


28.07 -.63 

27.51  .58 

26.91  .61 

26.29  .61 

25.08  .59 

25.11  .54 

24.60  .47 

24.17  .38 

23.84  .97 

23.63  .14 


23.55 -.01 
23.61  +. 
23.81  .96 
24.13  .38 
24.57    .50 


25.12 
25.75 
26.46 
27.22 
28.01 

28.80 
29.59 
30.35 
31.08 
31.74 


DeeUnaUoii 
Nortk. 


71  4^. 

53.2  +1.9 
54.1  40.6 
54.4  0.0 
54.1-0.5 

58.3  LI 

51.9  1.6 

50.1  9.0 

47.9  S.3 

45.4  9.6 
42.7  9.7 


40.0 
37.3 
34.7 
32.4 
30.4 


.59 
.67 
.73 
.77 
.79 

.79 
.77 
.74 
.69 
.63 


32.34  .56 

32.87  .48 

33.31  .40 

33.66  .30 

33.91  Jao 

34.06  +.10 
34.11  -.01 
34.05  .11 
33.89  .91 
33.62    .31 


28.8  1.4 

27.7  0.9 

27.0  -0.4 

26.8  +0.1 

27.1  0.6 

28.0  1.1 

29.3  1.5 

31.0  1.9 

33.1  9.3 

35.7  9.7 

38.5  9.9 

41.6  3.9 

44.8  3.3 

48.2  3.4 

51.7  3.5 


33.26 
32.82 


.48, 


55.2 

58.6 
61.8 
64.8 
67.4 

C9.7 
71.5 


3.4 
3.3 
3.1 
9.8 
9.5 

9.0 
1.5 


a  Arietit. 


Right 


h      in 

1  59 


53.78 -.11 

53.66  .13 

53.52  .14 

53.37  .15 

53.22  .15 

53.07  .14 

52.93  .19 

52.82  .10 
52.74  .06 
52.69  -.09 

52.69+. 

52.74  .07 

52.83  .19 
52.97  .17 
53.16  .91 

53.40  .95 

53.66  .96 

53.96  .31 

54.27  JB 

54.60  .33 


54.93 
55.26 
55.58  .31 
55.88  .99 
56.16 


56.41 
56.63 
56.82 
56.98 
57.11 


Ifbnk, 


22  50 

64.4  -oji 
64.1    0.4 

63.7  OJi 
63.1  0.7 
62.3    0.8 

61.5  0.9 

60.6  0.0 

59.7  0.9 

58.8  0.8 

58.1  0.7 

57.5  0.5 
57.0    0.3 

56.8  -0.1 
56.8  40.9 

57.2  0.5 


57.8 
58.6 
59.8 
61.1 
62.6 


64.3  1.7 

66.1  1.8 

68.0  1.9 

69.8  1.9 

71.7  1.8 


JM  73.4 

.91  75.1 

.17  76.7 

.14  78.1 

.11  79.4 


32.30 -J»5'  72.8+1.0 


57.21    .08 

57.27  .05 
57.31  +.09 
57.31  -.01 

57.28  .04 

57.23  .07 
57.14  .09 
57.04  -.19 


^Oeti. 


Rlglit 


80.4  1.0 

81.4  0.8 

82.1  0.7 

82.7  0.5 

83.1  0.3 

83.3  +0.1 
83.3  -.01 
83.1  H>.3 


h     m 

2    6 


9.32 -.10 

9.21  .19 

9.09  .13 

8.95  .14 

8.81  .14 

8.68  .13 

8.55  .19 

8.44  .09 
8.36 
8.32 -.03 

8.31  +.01 

8.35  .06 

8.43  .10 

8.56  .15 
8.73  .19 

8.94  .93 

9.18  .90 

9.45  .98 
9.75  .30 

10.06  .31 


10.37 
10.68 
10.96 
11.27 
11.53 

11.78 
11.99 
12.18 
12.33 
12.46 


.98 
.95 


Oeelloatlao 
Aortk. 


8  14 

2o'!o-«.« 

19.4  0.6 

18.9  0.5 

18.4  0.5 

17.8  •Ji 

17.3  0.4 

16.9  U 

16.7  0.9 

16.6  -0.1 
16.6+0.1 

16.8  OJ 

17.2  0.6 

17.9  0.8 

18.8  uo 

19.9  iJi 

21.3  1.4 

22.8  1.6 

24.4  1.7 
26.2  1.8 
28.0  1^ 

29.9  1.8 

31.7  1.8 

33.4  1.7 
35.0  1.5 

36.5  1.3 


JD    37.7  Ul 

JBO    38.8  0.9 

.171  39.6  0.7 

40.2  0.5 

40.6  0.3 


12.55  .08 
12.62  .05 
12.65 +.09 
12.66  -.01 
12.64    .03 


40.8  +0.1 
40.8 -0.1 
40.6  0.9 
40.4  0.3 
40.0    0.4 


12.60  .00!  39.6  0.5 
12.53  .oa]  39.1  oji; 
12.43  -.11    38j6  -OUJ  I 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•t  CasiiopeiD. 

yQ^tx, 

a  Ceti. 

•48  Cophei. 

Mean 
Sotar 
Date. 

II 

Rlfftat 
Aieeiiakm. 

North. 

Right 

Deelinatlon 
IforHi. 

Right 
Aseeiuion. 

DoclinatioD 
North. 

Right 

AiCtfDttiOD. 

Declination 
North, 

h      m 

2  18 

66  48 

h      m 

2  36 

2  41 

h      m 

2  55 

3  34 

h 

3 

m 

3 

77  15 

Jan.     0.3 

98*13 - 

-.» 

82L1 

+1.3 

36!74- 

-.08 

90'l 

-0.7 

32^01 - 

-.08 

48.9  -0.7 

64.95 

-.60 

39'.'4  +2.9 

10.3 

97.74 

.49 

83.1 

0.8 

36.64 

.11 

19.5 

0.6 

31.99 

.10 

48.3 

0.6 

63.59 

.79 

34.3    1.7 

20.3 

27.30 

.45 

83.7  +0.3 

36.59 

.13 

18.8 

0.6 

31.81 

.12 

47.7 

0.6 

G2.81 

.82 

35.7    1.1 

30.3 

96.83 

.47 

83.7  -0.3 

36.39 

.14 

18.3 

0.5 

31.67 

.14 

47.1 

0.5 

61.96 

.88 

36.5  40.5 

Feb.    9.2 

96.36 

.47 

83.9 

0.8 

36.94 

.15 

17.9 

0.4 

31.53 

.15 

46.7 

0.4 

61.05 

.91 

36.7  -0.1 

19.2 

95.90 

.44 

89.1 

1.3 

36.10 

.14 

17.6 

0.9 

31.37 

.15 

46.4 

0.3 

60.14 

.89 

36.4    0.6 

Mar.    1.2 

95.47 

.40 

80.6 

1.7 

35.95 

.13 

17.4H).l| 

31.93 

.14 

46.9 -0.1 1 

59.96 

.84 

35.5    1.9 

11.2 

95.10 

.33 

78.7 

9.1 

35.83 

.11 

17.3 

0.0 

31.09 

.13 

46.1 

0.0 

58.45 

.76 

34.0    1.7 

21.1 

94.80 

.95 

76.5 

9.3 

35.73 

.09 

17.5 +0.9 1 

30.97 

.10 

46.9 +0.9 1 

57.75 

.63 

39.1    9.1 

31.1 

94.59 

.16 

74.1 

9.5 

35.65 

.06 

17.8 

0.4 

30.88 

.07 

46.5 

0.4 

57.18 

.49 

99.8    9.4 

Apr.  10.1 

94.49- 

-.05 

71.6 

9.5 

35.69- 

-.08 

18.3 

0.6 

30.83- 

-.03 

47.0 

0.6 

56.78 

.31 

97.3    9.6 

20.0 

94.49 +.05 

69.0 

9.5 

35.69 +.03 

10.0 

0.8 

30.89  +.01 

47.6 

0.8 

56.55- 

-.13 

94.6    9.7 

30.0 

94.60 

.16 

66.6 

9.3 

35.67 

.07 

90.0 

1.1 

30.85 

.06 

48.5 

1.0 

56.59 +.06 

21.8    9.7 

May  10.0 

94.81 

.37 

64.3 

9.1 

35.77 

.19 

91.1 

1.3 

30.93 

.10 

49.5 

1.9 

56.67 

.94 

19.1     9.6 

20.0 

95.13 

.36 

62.4 

1.8 

35.91 

.16 

29.5 

1.4 

31.05 

.14 

50.8 

1.4 

57.00 

.49 

16.6    9.4 

29.9 

95.54 

.45 

60.7 

1.4 

36.09 

.90 

94.0 

1.6 

31.99 

.18 

59.3 

1.5 

57.51 

.59 

14.3    9.9 

June    8.9 

96.03 

.59 

59.5 

1.0 

36.31 

.94 

95.7 

1.7 

31.49 

.29 

53.9 

1.7 

58.18 

.74 

19.3    1.8 

18.9 

96.58 

.58 

58.7 

0.6 

36.56 

.96 

27.5 

1.8 

31.66 

.95 

55.6 

1.8 

58.99 

.86 

10.6    1.4 

28.9 

97.19 

.69 

58.4  H).l 

36.83 

.96 

99.4 

1.9 

31.93 

.98 

57.4 

1.8 

50.91 

.97 

9.4     1.0 

July    8.8 

97.83 

.65 

58.5  +0.4 

37.13 

.30 

31.3 

1.9 

39.99 

.99 

59.9 

1.8 

60.93 

1.05 

8.6    0.5 

18.8 

98.48 

.66 

59.1 

0.8 

37.43 

.31 

33.1 

1.8 

39.69 

.30 

61.0 

1.8 

69.00 

1.10 

8.3  -0.1 

28.8 

99.14 

.65 

60.1 

1.9 

37.74 

.30 

34.9 

1.7 

39.89 

.30 

62.7 

1.7 

63.19 

1.13 

8.5  +0.4 

Aug.   7.7 

99.79 

.63 

61.6 

1.7 

38.04 

.30 

36.6 

1.6 

33.13 

.30 

64.3 

1.5 

64.26 

1.13 

9.1    0.9 

17.7 

30.41 

.60 

63.4 

9.0 

38.34 

SQ 

38.0 

1.4 

33.49 

.90 

65.8 

1.3 

65.38 

1.11 

10.3    1.3 

27.7 

30.99 

.56 

65.6 

9.3 

38.61 

S7 

39.3 

1.1 

33.71 

.28 

67.0 

1.1 

66.48 

1.07 

11.8     1.7 

Sept.  6.7 

31.53 

.51 

68.1 

9.6 

38.87 

.95 

40.3 

0.9 

33.97 

.96 

68.1 

0.9 

67.59 

1.01 

13.7    9.1 

16.6 

39.09 

.46 

70.9 

9.9 

39.11 

.99 

41.1 

0.6 

34.99 

.90 

68.8 

0.6 

68.50 

.94 

16.1    9.5' 

96.6 

39.45 

.39 

73.9 

3.0 

39.39 

jao 

41.5 

0.4 

34.44 

JW 

69.4 

0.4 

60.30 

.84 

18.7     9.8 

Oct.    6.6 

39.80 

.39 

77.0 

3.9 

39.50 

.17 

41.8+0.1 

34.64 

.18 

60.6  +0.1 

70.18 

.73 

91.6    3.0 

16.6 

33.08 

JM 

80.9 

3.9 

39.65 

.14 

41.8 

-0.1 

34.81 

.16 

69.7  -0.1 

70.85 

.60 

94.8    3.9 

26.5 

33.99 

.17 

83.5 

3.9 

39.77 

.11 

41.6 

0.3 

34.95 

.13 

69.5 

0.3 

71.30 

.47 

98.1     3.4 

Nov.   5.5 

33.49  +.06 

86.7 

3.1 

39.86 

.08 

41.9 

0J> 

35.07 

.10 

69.1 

0.4 

71.78 

.39 

31.5    3.4 

15.5 

33.46 

.00 

89.7 

3.0 

39.93 

.05 

40.7 

0.6 

35.15 

.07 

68.6 

0.6 

72.02 +.16 

34.9    3.4 

95.4 

33.41- 

-.00 

92.6 

9.8 

39.96 +.09 

40.1 

0.6 

35.90 

.04 

68.0 

0.6 

79.10- 

-.01 

38.3    3.J 

Dee.    5.4 

33.99 

.17 

95.9 

9.5 

39.97- 

-.01 

39.4 

0.7 

35.93  +.01 

67.3 

0.7 

79.00 

.18 

41.5    3.1 

15.4 

33.08 

.95 

97.5 

9.1 

39.94 

.04 

38.7 

0.7 

35.99- 

-.09 

66.C 

0.7 

71.74 

.34 

44.4    9.8 

95.4 

89.79 

.39 

99.4 

1.6 

39.89 

.07 

38.0 

0.7 

.35.18 

.06 

65.9 

0.7 

71.39 

.50 

47.1     9.4 

35.3 

39.44 

-.38 

100.8  +1.9 

30.81 

-.09 

37.3  -0.7 

35.10- 

-.09 

65.9  -0.6 

70.75 

-.64|   40.3 +9.0 1| 
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FIXED  STARS,  1871* 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^  Arietis. 

Q 

Persei. 

6  Persei. 

^Tauri. 

Mean 
Solar 
Date. 

1 

Ri«rht 
Asoension. 

Declination 
North. 

Right 
AsGonaion. 

Declination 
NortK 

Right 
Aicenalon. 

Declination 
North. 

Right 
AiceniioD. 

DecUnatioal 
North.      : 

h 

3 

m 

7 

20  33 

h      m 

3  15 

49  23 

h      m 

3  33 

47  22 

h      m 

3  39 

23  42 

Jan.     0.4 

29J8  ■ 

-.07 

5l'.'9  -0.1 

7^41  - 

-.13 

63'.'4  +1JJ 

44.90- 

-.10 

24'.7  +1.2 

49.07- 

-.05 

14.1 

^\ 

10.3 

29.09 

.10 

51.8 

0.1 

7.25 

.17 

64.5 

0.9 

44.77 

.15 

25.8 

0.9 

49.00 

.09 

14.2  +0.1  J 

20.3 

28.97 

.13 

51.6 

0.2 

7.06 

.21 

65.2 

0.5 

44.61 

.19 

26.6 

0.6 

48.89 

.12 

14.2 

0.0 

30.3 

28.83 

.15 

51.3 

0.3 

6.83 

.94 

65.5  -H).l 

44.40 

.99 

27.0  -H).3 

48.76 

.15 

14.1 

-HI.9 

Feb.    9.3 

28.67 

.]6 

50.9 

0.4 

6.58 

.26 

65.4  -0.9 

44.16 

.94 

27.2  -0.1 

48.60 

.17 

13.9 

0.3 

19J2 

28.51 

.17 

50.5 

0.5 

6.31 

.96 

65.0 

0.6 

43.91 

.95 

26.9 

0.4 

48.43 

.18 

13.5 

1 
0.4 

Mar.    1.2 

28.34 

.16 

49.9 

0.5 

6.05 

.95 

64.2 

0.9 

43.65 

.95 

26.3 

0.7 

48.25 

.18 

13.1 

0.4, 

11.2 

28.19 

.14 

49.4 

0.6 

5.80 

.93 

63.1 

1.9 

43.41 

.93 

25.4 

1.0 

48.07 

.16 

12.7 

1 
0.5 

21.2 

28.06 

.12 

48.8 

0.5 

5.59 

.19 

61.7 

1.5 

43.19 

.20 

24.2 

1.3 

47.92 

.14 

12.1 

0.5 

31.1 

27.95 

.08 

48.3 

0.5 

5.42 

.14 

60.2 

1.6 

43.01 

.16 

22.9 

1.4 

47.79 

.11 

11.6 

0.5 

Apr.  10.1 

27.89- 

-.04 

47.9 

0.4 

5.30 

.09 

58.5 

1.7 

42.88 

.10 

21.4 

1.5 

47.70 

.07 

11.1 

0.5 

20.1 

27.87 

.00 

47.6  -0.2 

5.24- 

-.09 

56.8 

1.7 

42.80  - 

-.04 

19.8 

1.6 

47.64- 

-.03 

10.7 

0.4 

30.0 

27.89  +.05 

47.5 

0.. 

5.26 +.05 

55.1 

1.6 

42.79  +.03 

18.2 

1.5 

47.64  +.02 

10.3 

0.3 

May  10.0 

27.97 

.10 

47.5+0.1 

5.34 

.19 

53.5 

1.5 

42.85 

.09 

16.7 

1.4 

47.68 

.07 

10.1 

-0.1 

20.0 

28.09 

.15 

47.8 

0.3 

5.49 

.18 

52.1 

1.3 

42.97 

.15 

15.4 

1.9 

47.78 

.19 

10.1 

+0.1 

30.0 

28.26 

.19 

48.2 

0.6 

5.70 

.94 

50.9 

1.0 

43.15 

.21 

14.2 

1.0 

47.92 

.17 

10.3 

0.3  1 

June   8.9 

28.47 

.93 

48.9 

0.8 

5.97 

.30 

50.0 

0.8 

43.40 

.97 

13.3 

0.8 

48.11 

.91 

lO.C 

0.4, 

18.9 

28.72 

.96 

49.8 

1.0 

6.30 

.34 

49.4 

0.4 

43.69 

.32 

12.6 

0.5 

48.34 

.94 

11.2 

0.0 

28.9 

29.00 

.99 

50.8 

1.1 

6.66 

.38 

49.1 

-0.1 

44.03 

.36 

12.3  -0.9 

48.60 

.97 

11.9 

0.8 

July    8.9 

29.30 

.31 

52.0 

1.3 

7.06 

.41 

49.2  +0.9 1 

44.41 

.39 

12.2  +0.1 

48.89 

.30 

12.8 

1.0 

18.8 

29.62 

.32 

53.4 

1.4 

7.48 

.43 

49.5 

0.5 

44.80 

.41 

12.5 

0.4 

49.20 

.31 

13.9 

1.1 

28.8 

29.94 

.33 

54.8 

1.4 

7.91 

.43 

50.2 

0.8 

45.22 

.42 

13.0 

0.7 

49.52 

.33 

15.0 

***i 

Aug.   7.8 

30.26 

.32 

56.2 

1.5 

8.35 

.44 

51.2 

1.1 

45.64 

.42 

13.9 

0.9 

49.85 

.33 

16.2 

1.9, 

17.7 

30.58 

.31 

57.7 

1.5 

8.78 

.43 

52.5 

1.4 

46.06 

.43 

14.9 

1.9 

50.17 

.32 

17.5 

1.3 

27.7 

30.88 

.30 

59.2 

1.4 

9.20 

.41 

54.0 

1.6 

46.48 

.41 

16.2 

1.4 

50.50 

.31 

18.7 

1J9 

Sept.  6.7 

31.18 

.96 

60.5 

1.3 

9.61 

.39 

55.7 

1.8 

46.88 

.39 

17.7 

1.0 

50.80 

.30 

20.0 

1.9 

16.7 

31.45 

.26 

61.8 

1.2 

9.98 

.36 

57.6 

9.0 

47.26 

.37 

19.4 

1.7 

51.10 

.98 

21.1 

1.1 

26.6 

31.69 

.23 

63.0 

1.1 

10.33 

.33 

59.7 

9.1 

47.61 

.34 

21.2 

1.9 

51.37 

.96 

22.2 

I.O 

Oct.     6.6 

31.92 

.91 

64.0 

1.0 

10.05 

.30 

61.8 

9.9 

47.94 

.31 

23.1 

9.0 

51.63 

.94 

23.2 

1.0 

16.6 

32.11 

.18 

64.9 

0.8 

10.92 

.96 

64.0 

9.2 

48.23 

.27 

25.1 

9.0 

51.86 

.93 

24.2 

0.9 

26.6 

32.28 

.15 

65.7 

0.7 

11.16 

.93 

66.3 

2.2 

48.49 

.24 

27.1 

9.0 

52.06 

.19 

25.0 

0.8 

Nov.    5.5 

352.42 

.12 

66.4 

0.6 

11.36 

.17 

68.5 

9.9 

48.70 

.19 

29.2 

9.0 

52.24 

.16 

25.7 

0.7 

15.5 

32.52 

.09 

66.9 

0.5 

11.50 

.12 

70.7 

9.1 

48.88 

.15 

31.2 

9.0 

52.38 

.13 

26.3 

0.6 

25.5 

32.59 

.06 

67.3 

0.4 

11.60 

.07 

72.8 

9.0 

49.00 

.10 

33.2 

1.9 

52.49 

.09 

26.9 

0.5 

Dec.    5.4 

32.63 +.02 

67.6 

0.9 

11.64 +.02 

74.8 

1.9 

49.08  +.05 

35.0 

1.8 

52.57 

.05 

27.3 

0.4 

15.4 

32.64- 

-.01 

67.8+0.1 

li.63- 

-.03 

76.6 

1.7 

49.10  - 

-.01 

:U5.7 

1.6 

52.60  +.02' 

27.7 

0.3 

25.4 

32.61 

.05 

67.9 

0.0 

11.57 

.09 

76.1 

1.4 

49.06 

.06    38.3 

1.4 

52.60- 

-.02 

28.0 

0.9 

35.4 

32.54- 

-.06 

67.8 -o.ll 

11.45- 

-.14 

79.4  +1.1 1 

48.97- 

-.19'    39.G+I.2I 

52.56- 

-.06 

28.2+0.1   1 
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APPARENT  PLACES  FOR 

THE  UPPER  TRANSIT  AT  WASHINGTON. 

CPenei. 

7^ 

Eridani. 

y  Taiiri. 

e  Taari. 

Solar 
Date. 

i 

1 

1 

Bight 
AioeiuIoD. 

Declination 
North. 

Right 

EHH^linntion 
South. 

Right 
AicenMion. 

Declination 
North. 

Right 
AseeuMlon. 

North, 

b      m 

3  46 

3f  29 

h      ni  '         o       « 

3  51  ,     13  52 

1 

b 

4  ] 

m 

12 

15 

18 

h      m 

4  21 

18  53 

J«n.     0.4 

L60- 

-.05 

54'.4  +0.6 

6o!79- 

1      « 
-.06   46.6+1.5 

27^27 

-.02 

47.9  -0.9 

5!21 

-.09 

29''9    0.0 

10.3 

1.53 

.09 

54.9 

0.4 

60.71 

.oo!  48.0 

1.9 

27.23 

.06*  47.6 

0.9 

5.17 

.06 

29.9    0.0 

20.3 

1.42 

.13 

55.2  +0.2 

60.61 

.19   49.1 

1.0 

27.15 

.10   47.4 

0J2 

5.10 

.09 

29.8  -0.1 

30.3 

1.27 

.16 

55.3 

0.0 

60.48 

.14    50.0 

0.7 

27.04 

.13!  47.2 

0.9 

4.99 

.13 

29.7    0.1 

Ffb.    9.3 

1.10 

.16 

55.2-0.9 

60.32 

.16 

50.6 

0.4 

26.89 

.15 

47.0 

0.9 

4.84 

.15 

29.6    0.1 

19.2 

0.91 

.19 

55.0 

0.3 

60.15 

.17 

50.9  40.9 

26.73 

.17 

46.7 

0.3 

4.68 

.17 

29.4    0.2 

Mar.    1.2 

0.71 

.19 

54.6 

0.5 

59.97 

.17 

50.9  -0.1 

26.56 

.17 

46.4 

OJi 

4.51 

.18 

29.2    OJi 

11.2 

0.52 

.18 

54.0 

0.6 

59.80 

.17 

50.6 

0.4 

26.39 

.17 

46.2 

0.9 

4.33 

.17 

28.9    0.9 

2]  .2 

0.35 

.16 

53.3 

0.7 

50.64 

.15 

50.0 

0.7 

26.23 

.15 

46.1 

0.9 

4.16 

.16 

28.7    0.9 

31.1 

0.21 

.13 

52.5 

0.8 

59.50 

.13 

49.1 

1.0 

26.09 

.13 

45.9-0.1 

4.01 

.13 

28.5    0.9 

Apr.  10.1 

0.10 

.09 

51.7 

0.8 

59.39 

.09 

47.9 

1.3 

25.97 

.09 

45.8 

... 

3.89 

.10 

28.3    0.9 

80.1 

0.03- 

-.04 

50.9 

0.8 

59.31 

.05 

46.5 

IJ) 

25.90 

.05 

45.8  +0.1 1 

3.81 

.06 

28.1  -0.1 

30.0 

0.02  +.01 

50.1 

0.7 

59.28- 

-.01 

44.8 

1.8 

25.86- 

-.01 

46.0 

0.9 

3.76- 

-.02 

28.1    0.0 

May  10.0 

0.06 

.07 

49.5 

0.6 

59.29  +.04 

42.9 

9.0 

25.87  +.03| 

46.3 

0.3 

3.77  +.03 

28.1  -H).l 

80.0 

0.15 

.19 

49.0 

0.4 

59.35 

.08 

40.9 

9.9 

25.93 

.08 

46.7 

0.5 

3.82 

.06 

28.8    0.3 

80.0 

0.30 

.17 

48.7 

-0.9 

59.46 

.13 

38.6 

9.3 

26.04 

.13 

47.3 

0.6 

.3.92 

.12 

28.7    0.4 

June   8.9 

0.49 

.32 

48.6 

0.0 

59.61 

.17 

36.3 

9.4 

26.19 

.17 

48.0 

0.8 

4.06 

.17^   29.2     0.6 

18.9 

0.73 

.96 

48.7  -H).9| 

59.79 

jao 

33.9 

9.4 

26.38 

.91 

48.9 

0.9 

4.25 

.9ol  29.8    0.7 

88.9 

1.00 

.99 

49.0 

0.4 

60.01 

.94 

31.5 

9.3 

26.60 

.94 

49.8 

1.0 

4.47 

^1  .30.6    0.8 

July    8.9 

1.31 

.31 

49.5 

O.G 

60.26 

.96 

29.2 

9.9 

26.86 

.27 

50.9 

1.1 

4.73 

.96'   31.4     0.9 

18.8 

1.63 

.33 

50.2 

0.8 

60.54 

.98 

27.0 

9.1 

27.13 

.99 

52.1 

1.9 

5.00 

.99 

32.4    1.0 

88.8 

1.97 

.34 

51.1 

1.0 

60.82 

.99 

25.1 

1.8 

27.43 

.30 

53.3 

1.9 

5.30 

.30 

33.5    1.0 

Aug.   7.8 

2.32 

.35 

52.1 

1.1 

61.12 

.30 

23.3 

1.6 

27.74 

.31 

54.5 

1.9 

5.61 

.31 

34.5    1.0 

17.7 

2.67 

.34 

53.2 

1.9 

61.42 

.30 

21.9 

1.9 

28.04 

.31 

55.6 

1.1 

5.92 

.31 

35.5    1.0 

87.7 

3.01 

.34 

54.5 

1.9 

61.72 

J» 

20.9 

0.9 

28.35 

.31 

56.7 

1.0 

6.24 

.31 

36.5    1.0 

Sept,  6.7 

3.34 

.33 

55.7 

1.3 

62.00 

.98 

20.2 

0.5 

28.65 

.30 

57.7 

0.9 

6.55 

.31 

37.5    0.9 

16.7 

3.66 

.31 

57.0 

1.3 

62.28 

.97 

19.9  -0.1 

28.95 

.99 

58.5 

0.7 

6.85 

.30 

38.3    0.8 

26.6 

3.96 

.99 

58.3 

1.3 

62.54 

.95 

20.1  -H).3 

29.23 

.97 

59.2 

0.6 

7.14 

.98 

39.0    0.7 

Oct     6.6 

4.24 

.96 

59.5 

1.3 

62.78 

.93 

20.6 

0.7 

29.49 

.95 

59.7 

0.4 

7.42 

.27 

39.6    0.5 

16.6 

4.49 

.94 

60.8 

1.9 

62.99 

.90 

21.5 

1.0 

29.74 

.93 

60.1 

0.3 

7.67 

.95 

40.1    0.4 

26.6 

4.71 

.91 

62.0 

1.9 

63.18 

.17 

22.6 

1.3 

29.96 

.91 

'60.3 

0.9 

7.91 

.22 

40.5    0.3 

Nov.    5.5 

4.91 

.18 

63.1 

1.1 

63.34 

.15 

24.1 

1.5 

30.16 

.18 

60.4  40.1 1 

8.12 

.20 

40.7    OS 

15.5 

5.07 

.14 

64.2 

1.0 

63.47 

.11 

25.7 

1.7 

30.33 

.15 

60.4 

0.0 

8.30 

.17 

40.9    0.1 

25.5 

5.19 

.10 

65.2 

1.0 

63.57 

.08 

27.4 

1.8 

30.47 

.19 

60.3-O.il 

8.45 

.13 

41.0  40.1 

Dec.    5.4 

5.28 

.06 

66.1 

0.9 

63.63 

.04 

29.2 

1.7 

30.57 

.06 

60.2 

0.1 

8.57 

.10 

41.1    0.0 

15.4 

5.32 +.09 

67.0 

0.8 

63.65  +.01 

30.9 

1.7 

30.63 

.05 

60.0 

oji 

8.64 

.06 

41.1    0.0 

25.4 

5.32 

-.09 

67.7 

0.6 

63.64- 

-.03 

32.5 

1.5 

30.66 +.01 

59.8 

0.9 

8.68  +.09 

41.1    0.0 

35.4 

5.28- 

-.06 

68.2  +0.6 

63.59- 

-.06 

34.0+1.41  30.65- 

-M 

59.6  -0.9| 

8.67- 

-.03!  41.1     0.0  |[ 

9H4. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Tauri. 
(Jlldebaran.) 

•9  Camelopardalis. 

I 

Aarigae. 

11  Ononis. 

Blgfal 

DeclInaUon 
North, 

Right 

A 1060X100. 

Declination 
North. 

Right 

DeellnaUon 
North. 

Right 
Aiiceuidoo. 

DecUoatioo 
North. 

h     m 

428 

16 

1 
14 

h      m 

4  41 

66    6 

h      m 
4  48 

32  57 

h      m 

4  67 

15  13 

Jan.    0.4 

1 
31.31- 

-.01 

49!7  -0.9 

15!45- 

-.08 

74^6  4«.4 

1 
35.90  +.01 

33.'5  +0.8 

1 
12.16 +.01 

17.3  -0.3 

10.4 

31.28 

.05 

49.5 

0.9 

15.32 

.18 

77.0     9.9 

35.88- 

-.04 

34.2 

0.7 

12.15- 

-.03 

17.0     0.9 

90.4 

31.21 

.09 

49.4 

0.9 

15.09 

.97 

79.0     1.8 

35.81 

.09 

34.9 

0.6 

12.10 

.07 

16.8    0.9 

30.3 

31.11 

.IS 

49.2 

0.9 

14.78 

.35 

80.6    1.4 

35.70 

.13 

35.4 

0.4 

12.01 

.10 

16.7    0.9 

Feb.    9.3 

30.97 

.15 

49.0 

0.9 

14.40 

.41 

81.9    1.0 

35.55 

.16 

35.7 

0.3 

11.89 

.14 

16.5    0.1 

19.3 

30.81 

.17 

48.8 

0.9 

13.96 

.45 

82.6 -W.5 

35.37 

.19 

35.9  -foa 

11.74 

.16 

16.4     0.1 

Mar.    1.2 

30.63 

.17 

48.6 

0.9 

13.50 

.47 

82.9    0.0 

35.17 

.90 

35.9  -0.1 

11.57 

.17 

16.3    0.1 

11.2 

30.46 

.17 

48.4 

0.9 

13.03 

.46 

82.7  -0.6 

34.97 

J» 

35.7 

0.3 

11.39 

.18 

1641    0.1 

21.2 

30.29 

.16 

48.2 

0.9 

12.57 

.44 

82.0    0.9 

34.77 

.19 

35.4 

0.4 

11.21 

.17 

16.1  -0.1 

31.2 

30.14 

.14 

48.1  -0.1 

12.15 

.39 

80.8    1.3 

34.58 

.17 

34.9 

0.6 

11.05 

.15 

lao    0.0 

Apr.  10.1 

30.01 

.11 

48.0 

0.0 

11.80 

.39 

79.3    1.7 

34.43 

.14 

34.3 

0.6 

10.01 

.19 

16.0    0.0 

20.1 

29.92 

.07 

48.0 

0.0 

11.52 

.93 

77.5    1.9 

34.30 

.10 

33.7 

0.7 

10.80 

.00 

16.1  +0.1 

30.1 

29.88- 

-.03 

48.1  40.11 

11.33 

.14 

75.5    9.1 

34.23- 

-.06 

33.0 

0.7 

10.73- 

-.05 

16.2    0.9! 

May  10.1 

29.87 +.02 

48.3 

0.3 

11.24- 

-.04 

73.3    9.9 

34.21 

.00 

32.3 

0.6 

10.70 

.00 

16.5    0.3' 

20.0 

29.92 

.07 

48.6 

0.4 

11.25 +.06 

71.1     9.9 

34.24  +.05 

31.7 

0.6 

10.72 +.04 

16.8    0.4 

80.0 

30.01 

.11 

49.1 

0.5 

11.36 

.17 

68.8    9JI 

34.32 

.11 

31.2 

0.5 

10.78 

.09 

17.3    0.5 

June   9.0 

30.14 

.16 

49.7 

0.7 

11.58 

JT 

66.7    9.0 

34.45 

.16 

30.7 

0.4 

10.89 

.13 

17.9    0.7 

18.9 

30.32 

.90 

50.5 

0.8 

11.90 

.36 

64.7    1.9 

34.63 

.90 

30.4 

0.9 

11.04 

.17 

18.6    0.8 

28.9 

30.53 

.93 

51.3 

0.9 

12.29 

.44 

63.0     1.6 

34.85 

.94 

30.3  -0.1 

11.23 

.91 

19.4    0.9 

July    8.0 

30.78 

.96 

52.3 

1.0 

12.77 

.51 

61.5    1.3 

35.11 

.96 

30.3  +0.1 

11.45 

.94 

20.3    0.9 

18.9 

31.05 

.28 

53.3 

1.1 

13.31 

.56 

60.3    1.0 

35.40 

.80 

30.5 

0.9 

11.70 

.96 

21.3    1.0 

28.8 

31.34 

.99 

54.4 

1.1 

13.90 

.61 

59.5    0.7 

35.72 

.39 

30.8 

0.4 

11.97 

.98 

22.3    1.0 

Aug.   7.8 

31.64 

.30 

55.5 

1.1 

14.53 

.64 

59.0  -0.3 

36.05 

.34 

31J2 

0.5 

12.26 

.99 

23.2    0.9 

17.8 

31.95 

.31 

56.5 

1.0 

15.18 

.66 

58.8    0.0 

36.39 

.35 

31.8 

0.6 

12.56 

.30 

24.1    oj) 

27.8 

32.26 

.31 

57.5 

0.9 

15.86 

.67 

59.1  +0.4 

36.74 

.35 

32.4 

0.7 

12.86 

.30 

25.0    0.8! 

1 

Sept  6.7 

32.56 

.30 

58.4 

O.b 

16.53 

.67 

59.6    0.7 

37.09 

.35 

33.1 

0.7 

13.17 

.30 

25.7    0.6 

16.7 

32.86 

.99 

59.1 

0.7 

17.20 

.66 

60.5    1.1 

37.44 

.34 

33.8 

0.7 

13.47 

.30 

20.3    oji 

26.7 

33.15 

.98 

59.7 

0.5 

17.85 

.64 

61.8    1.4 

37.77 

.33 

34.6 

0.8 

13.77 

.99 

26.7    0.4 

Oct.     6.6 

33.43 

.97 

60.2 

0.4 

18.47 

M 

63.3    1.7 

38.10 

.39 

35.4 

0.8 

14.06 

.98 

27.0    0.9 

16.6 

33.68 

.95 

60.5 

0.3 

19.06 

M 

65.2    9.0 

38.41 

.30 

36.2 

0.8 

14.33 

.97 

27.2  •Hl.l 

26.6 

33.92 

.99 

60.7  4«.r 

19.59 

.51 

67.3    9.9 

38.70 

.98 

37.0 

0.8 

14.59 

.95 

27.2    0.0 

Nov.   5.6 

34.13 

.90 

60.8 

0.0 

20.07 

.44 

69.6    9.4 

38.96 

.95 

37.8 

0.8 

14.83 

.29 

27.1  -0.1 ! 

15.5 

34.32 

.17 

60.8 

0.0 

20.48 

.37 

72.1     9.6 

39.20 

.29 

38.7 

0.9 

15.04 

.90 

26.9    ojs; 

25.5 

34.48 

.14 

60.7-0.1 

20.81 

.99 

74.8    9.7 

39.40 

.18 

39.6 

0.9 

15.22 

.17 

26.6    0.9 

Dec.    5.5 

34.60 

.10 

60.6 

0.1 

21.05 

.19 

77.5    9.7 

39.56 

.14 

40.4 

0.9 

15.37 

.13 

26.4    0.3' 

15.5 

34.68 

.06 

60.5 

0.1 

21.20 +.09 

80.2    9.7 

39.67 

.09 

41.3 

0.8 

15.48 

.09 

26.1    0.3 

25.4 

34.72 +.09 

60.3 

0.9 

21.24  • 

-.01 

82.8    9.5 

39.74  +.04 

42.1 

0.8 

15.55 +.05 

25.8    0.3 

35.4 

34.72- 

_ 

60.1  -0.9 

21.18- 

-.11 

85.2  -W.3 

39.76- 

-.01 

42.9+0.7 

15.58 

.00 

25.C  -0.9 

FIXED  STARS,  1871, 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASiflNaTOM. 

Mean 
Solar 
Dale. 

a  Aarigae. 
{CapeUa.) 

p  Ononis. 
{Rigel.) 

13  Tauri. 

*GrooiDbridge  966. 

Right 
AMsenaion. 

DeeltauUkm 
Ifortk, 

Right 
Aieeniiloii. 

DeeUnalkm 

Right 
AtoentfioD. 

North. 

Right 
AwendoQ. 

DedhiAtlon 
North. 

b 

5 

m 

7 

o        / 

45  51 

h 

5 

m 

8 

8  20 

h 

5 

m 

18 

28  29 

h      m 

622 

74  56 

Jan.     0.4 

1 

10.13  +.08 

50'.3  +1.5 

9o!65+.oi 

75.5  +1.5 

a 

8.59 +.04 

43.8  +0.5 

39.08 

-.09   71.5 -W.9 

10.4 

10.19 

-.04 

51.7     1.4 

90.64 

-.03 

76.9 

1.4 

a54 

-.01 

44.3    0.5 

31.97 

.191  74.4     9.7 

ao.4 

10.05 

.10 

53.1     1.9 

90.59 

.07 

78.9 

1.9 

8.50 

.06 

44.7    0.4 

31.70 

*3S 

77.0    9.4 

30.4 

9.93 

.15 

54.9    1.0 

90.50 

.11 

79.3 

0.9 

8.49 

.10 

45.1     0.4 

31.99 

.48 

79.3    9.1 

Feb.     9.3 

9.75 

.19 

55.0    0.7 

90.37 

.14 

80.1 

0.7 

8.99 

.14 

45.5    0.3 

30.74 

.«o|  81.1     1.6  1 

19.3 

9.54 

J33 

55.6    0.5 

90.99 

.16 

80.7 

P.5 

8.14 

.17 

45.7    0.9 

30.09 

.69 

89.6    1.9 

Mar.    1.3 

9.30 

.35 

55.9  +0.1 

90.05 

.18 

81.0  +0J9 

7.95 

.19 

45.9  +0.1 

99.37 

.74 

83.5    0.6 

11.8 

9.04 

J85 

55.9  -0.9 

19.87 

.18 

81.1 

-0.1 

7.76 

.90 

45.9    0.0 

98.61 

.76 

83.8  -W.l 

31.9 

8.79 

.35 

55.6    0.4 

19.68 

.18 

80.9 

0.3 

7.56 

.19 

45.8  -0.9 

97.86 

•74 

83.6  -0.4 

31.9 

8.55 

.99 

55.0    0.7 

19.51 

.16 

80.5 

0.5 

7.38 

.18 

45.6    0.3 

97.13 

.69 

89.9    0.9 

Apr.  10.9 

8.34 

.19 

54.9    0.9 

19.36 

.14 

79.8 

0.8 

7J21 

.14 

45.9    0.4 

96.47 

.61 

81.7    1.4 

ao.i 

8.18 

.14 

53.9    1.1 

19.94 

.11 

78.9 

1.1 

7.08 

.11 

44.8    0.4 

95.91 

.50 

80.1    1.8 

^.1 

8.06 

.09 

59.0    1.9 

19.15 

.07 

77.7 

1.3 

6.99 

.07 

44.4     0.4 

95.47 

.37 

78.1    9.1 

May  10.1 

8.00- 

-.03 

50.7    1.3 

19.10' 

-.03 

76.4 

1.5 

6.94- 

-.09 

44.0     0.4 

95.16 

.93 

75.8    9.4 

90.1 

8.00 +.03 

i9A    1.3 

19.09  +.01 

74.8 

1.7 

6.94 +.09 

43.7    0.4 

95.00- 

-.08 

73.4    9.5 

8O.0 

8.07 

.10 

48.9    141 

19.13 

.06 

73.1 

1.8 

6.98 

.07 

43.3    0.3 

95.00  +.07 

70.8    9.6 

June    9.0 

8.90 

.15 

46.9    1.9 

19.91 

.10 

71.9 

1.9 

7.08 

.19 

43.1     0.9 

95.15 

43 

68.3     9.5 

19.0 

8.38 

.91 

45.8    1.0 

19.33 

.14 

69.9 

9.0 

7.93 

.17 

49.9  -0.1 

95.46 

.37 

65.8    9.4 

98.9 

8.69 

.96 

44.9    0.9 

19.49 

.18 

67.9 

9.0 

7.41 

J21 

49.9    0.0 

95.90 

.51 

63.4    9.3 

July    8.9 

8.90 

.30 

44.1    0.7 

19.68 

.91 

65.9 

9.0 

7.64 

.94 

43.0  +0.1 

96.48 

.63 

61,9    9.0 

18.9 

9J39 

.34 

43.5    OJS 

19.90 

.93 

63.9 

1.9 

7.90 

.97 

43.9    0.9 

97.17 

.74 

59.3    1.8 

9a9 

9.58 

.37 

43.1     0.3 

90.15 

.85 

61.4 

1.7 

8.18 

.99 

43.4    0.3 

97.96 

M 

57.7    1.4 

Aug.    7.8 

9.96 

.89 

49.9  -0.1 

90.41 

.97 

59.7 

1.5 

8.48 

.31 

43.8    0.4 

98.84 

.91 

56.4    1.1 

17.8 

10.35 

.40 

49.9  +0.1 

90.69 

.98 

58.3 

1.3 

8.80 

.39 

44.9    0.4 

99.78 

.97 

55.5    0.7 

27.8 

10.76 

.41 

43.1     0.3 

90.97 

J9 

57.1 

1.0 

9.13 

.33 

44.6    0.4 

30.78 

1.01 

54.9  -0.3 

Sept.   6.8 

ll.lfl 

.41 

43.5    0.5 

91.96 

.99 

56.3 

0.6 

9.46 

.33 

45.1    0.5 

31.80 

1.03 

54.8    0.0 

16.7 

11.59 

.41 

44.0    0.6 

91.55 

.99 

55.8- 

-0.3 

9.80 

.33 

45.5    0.5 

39.83 

1.03 

55.0  +0.5 

96.7 

19.00 

.40 

44.7    0.8 

91.83 

.98 

55.7 +0.1 1 

10.13 

»33 

46.0    0.4 

33.87 

1.03 

55.7    0.8 

Oct.     6.7 

19.40 

.39 

45.6    0.9 

99.11 

.97 

56.0 

0.5 

10.46 

.39 

46.4    0.4 

34.88 

.99 

56.7    1.9 

16.6 

19.78 

.37 

46.6    1.1 

99.37 

.95 

56.7 

0,8 

10.77 

.31 

46.8    0.4 

35.85 

.94 

58.9    1.6 

96.6 

13.14 

.35 

47.7    1.9 

99.69 

.94 

57.6 

1.1 

11.07 

.99 

47.9    0.4 

36.76 

.87 

59.9    1.9 

Nov.    5.6 

13.47 

.31 

49.0    1.3 

99.85 

.99 

58.9 

1.3 

11.35 

.97 

47.6    0.4 

37.59 

.78 

69.1    9.3 

15.6 

13.77 

.98 

50.4    1.4 

93.05 

.19 

60.3 

1.5 

11.60 

.94 

48.1    0.4 

38.33 

.67 

64.5    9.6 

95.5 

14.09 

.93 

51.9    1J> 

93.99 

.16 

61.9 

1.6 

11.89 

.91 

48.5    0.5 

38.95 

.55 

67.9    9.8 

Dec.    5.5 

14.93 

.18 

53.4    1.6 

93.36 

.19 

63.6 

1.7 

19.01 

.17 

49.0    6.5 

39.43 

.41 

70.0     9.9 

15.5 

14.39 

.13 

55.0    1.6 

93.47 

.08 

65.3 

1.7 

19.16 

.19 

49.4    OJi 

39.76 

J25 

73.0    3.0 

95.5 

14.48 

.07 

56.5    1.5 

93.53 +.0^ 

67.0 

1.6 

19.96 

.07 

49.9    0.5 

39.94  +.09; 

76.0    3.0 

35.4 

14.59  +.01 

58.0  +1.5 

93.55 

.ool 

66.5+1.5| 

19.31  +.09 

50.5+0  J) 

39.94- 

-.08!   78.9  -H2.8 

d86 


FIX£I>  STARS,  1871. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Orionis. 

a 

Leporis. 

c 

Ononis. 

a  Columbe. 

Mean 
Solar 
Date. 

1 

1 

RiSht 
AitoeDsion. 

Declination 
Stnak, 

Right 
AsctjUHion. 

Derliniition 
South. 

17  54 

Right 
AMonidon. 

Declination 
Sotah, 

lUgfat 
Asceiuion. 

DeclliMtkNi  I 

SOMtiL 

h      m 

5  25 

6  23 

li      m 

5  27 

h      m 

5  29 

o 

1 

17 

b      m 

5  34 

M 

8 

Jan.     0.4 

25.32 +.03 

53.1  +1.9 

3.01  +.09 

65.0  -W.1 

40.30  +.03 

15.5 

+1.9 

59'!61 

.00 

45.9  -W.7 

10.4 

25.33- 

-.01 

54.3 

1.1 

3.00- 

-.03 

67.0 

1.9 

40.41  - 

-.01 

16.7 

1.1 

59.58- 

-.05 

48.5 

9.5 

20.4 

25.30 

.05 

55.2 

0.9 

2.95 

.07 

68.7 

1.6 

40.38 

.05 

17.8 

1.0 

59.50 

.10 

50.9 

9.9 

30.4 

25.23 

.09 

56.1 

0.7 

2.86 

.11 

70.2 

1.3 

40.31 

.09 

18.6 

0.8 

59.37 

.15 

52.9 

1.8 

Feb.    9.3 

25.12 

.13 

56.7 

0.6 

2.73 

• 

.15 

71.4 

1.0 

40.20 

.19 

19.3 

0.6 

59.21 

.18 

54.5 

1.4 

1 

19.3 

24.97 

.15 

57.2 

0.4 

2.57 

.17 

72.2 

0.7 

40.06 

.15 

19.8 

0.4 

59.00 

.91 

55.7 

1 

1.0 ; 

Mar.    1.3 

24.81 

.17 

57.5  -H)Jl 

2.39 

.19 

72.8  +0.4 

39.89 

.17 

20.2 -H).9 

58.78 

.93 

56.4 

0.5! 

J1.3 

24.64 

.18 

57.6 

0.0 

2.19 

.90 

72.9 

0.0 

39.72 

.18 

20.3 

0.0 

58.54 

J24 

56.7  +0.1  1 

21.2 

24.46 

.17 

57.5  -0.9 

2.00 

.19 

72.8  -0.3 

39.54 

.18 

20.2  -0.9 

58.30 

.94 

56.6  -0.4 

31.2 

24.29 

.16 

57.3 

0.3 

1.81 

.18 

72.3 

0.6 

39.37 

.16 

19.9 

0.3 

58.06 

.93 

55.9 

0.8  J 

Apr.  10.2 

24.14 

.14 

56.9 

0.5 

1.63 

.16 

71.5 

1.0 

39.21 

.14 

19.5 

0.5 

57.84 

.91 

54.9 

1.9! 

20.1 

24.01 

.11 

56.2 

0.7 

1.49 

.13 

70.3 

1.3 

39.08 

.11 

18.9 

0.7 

57.65 

.18 

53.5 

1.6  1 

30.1 

23.91 

.08 

55.4 

0.9 

1.37 

.09 

68.9 

1.5 

38.99 

.08 

18.0 

0.9 

57.49 

.14 

51.7- 

9.0 

May  10.1 

23.86- 

-.04 

54.5 

1.0 

1.30 

.05 

67.3 

1.8 

38.93- 

-.04 

17.1 

1.1 

57.37 

.10 

49.5 

9.3 : 

20.1 

23.84  +.01 

53.4 

1J2 

1.26- 

-.01 

65.3 

9.0 

38.91 

.00 

15.9 

1.9 

57.30- 

-.05 

47.1 

9.6! 

30.0 

23.87 

.05 

52.1 

1.3 

1.27 +.03 

63.2 

9.9 

38.93  +.04 

14.6 

1.4 

57.27 

.00 

44.4 

9U)' 

June   9.0 

23.94 

.09 

50.7 

1.5 

1.32 

.07 

60.9 

9.3 

39.00 

.09 

13.1 

1.5 

57.30  +.05 

41.5 

9.9  I 

19.0 

24.05 

.13 

49.2 

1.5 

1.42 

.19 

58.6 

9.4 

39.10 

.13 

11.6 

1.6 

57.37 

.09 

38.5 

3.0 

89.0 

24.20 

.17 

47.6 

1.6 

1.56 

.15 

56.1 

9.4 

39.25 

.16 

10.0 

1.6 

57.48 

.14 

35.5 

3.0 

July    8.9 

24.38 

.90 

46.0 

1.6 

1.73 

.19 

53.7 

9.4 

39.43 

.19 

8.3 

1.6 

57.64 

.18 

32.5 

9.9 

1 

18.9 

24.60 

.93 

44.4 

1.5 

1.93 

.99 

51.4 

9.9 

39.64 

.92 

6.7 

1.6 

57.84 

.99 

29.7 

9.7 

28.9 

24.84 

.95 

42.9 

1.4 

2.16 

.94 

49.3 

9.1 

39.87 

.94 

5.2 

1.5 

58.07 

.95 

27.1 

9.5 

Aug.   7.8 

25.09 

.96 

41.5 

1.3 

2.42 

.96 

47.3 

1.8 

40.13 

.96 

3.8 

1.3 

58.34 

.97 

24.7 

9J9 

17.8 

25.36 

.98 

40.3 

1.1 

2.69 

.98 

45.7 

1.5 

40.39 

.97 

2.6 

1.1 

58.62 

.99 

22,7 

1.8 

27.8 

25.65 

.98 

39.3 

0.9 

2.97 

.99 

44.3 

1.1 

40.67 

.98 

1.5 

0.9 

58.92 

.31 

21.1 

'■'1 

Sept.  6.8 

25.93 

J29 

38.5 

0.6 

3J% 

.99 

43.4 

0.7 

40.96 

.99 

0.8 

0.6 

59.24 

.32 

20.1 

1 
0.8 

16.7 

26.22 

SQ 

38.1  -0.3 

3.56 

.99 

42.9 

-0.3 

41.25 

.99 

0.3 

-^.3 

59.56 

.99 

19.6  -OJl  1 

26.7 

26.51 

J» 

.^.9 

0.0 

3.85 

.99 

42.9  -H).9 

41.54 

.99 

0.2 

0.0 

59.88 

.39 

19.6 

+0.3 

Oct.     6.7 

26.79 

.98 

38.1  40.3 

4.13 

S» 

43.3 

0.6 

41.82 

.98 

0.3 -^.3 

60.19 

.31 

20.2 

0.9! 

16.7 

27.07 

.97 

38.5 

0.6 

4.41 

sn 

44.2 

1.1 

42.10 

.97 

0.8 

O.fi 

60.50 

.99 

21.3 

1.4; 

1 

26.6 

27.33 

.95 

39.2 

0.8 

4.67 

.95 

45.5 

1.4 

42.36 

.95 

1.5 

0.9 

60.78 

.97 

23.0 

1.9  1 

Nov.    5.6 

27.57 

.93 

40.1 

1.0 

4.91 

ja 

47.1 

1.7 

42;61 

.93 

2.5 

1.1 

61.04 

J25 

25.0 

9.3| 

15.6 

27.79 

jai 

41.2 

1.9 

5.13 

.90 

48.9 

9.0 

42.83 

^\ 

3.6 

1J2 

61.28 

.91 

27.5 

9.6  1 

25.5 

27.99 

.18 

42.4 

1.3 

5.32 

.17 

51.0 

9.1 

43.02 

.18 

4.9 

1.3 

61.47 

.17 

30.2 

9.8 

Dec.    5.5 

28.15 

.14 

43.7 

1.3 

5.47 

.13 

53.2 

9.9 

43.19 

.15 

6.3 

1.4 

61.62 

.13 

33.1 

9.9 

15.5 

28.27 

.11 

45.1 

1.3 

5.58 

.09 

55.5 

9Ji 

43.32 

.11 

7.7 

1.4 

61.73 

.06 

36.0 

9.9 

25.5 

28.36 

.06 

46.3 

\Si 

5.65 +.05 

57.7 

9.1 

43.41 

.07 

9.0 

1.3 

61.79 +.03 

38.9 

9.8' 

35.4 

28.40  +.09 

47.5  +1.1 

5.67 

.00 

59.8  -W.0 

43.45  +.02 

10.3  +1.9 

61.79- 

:•(» 

41.6  -^9.6  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

a 

Orionis. 

*22  Camelopardalis. 

/I  Geminorum. 

a  Argus. 
(Canopus.) 

1 

Rigbt 
Asoemkni. 

DecUnaUon 
North, 

Right 
Atceniion. 

DeclinatioD 
North, 

Right 
AMensloD. 

De«!inatloo 
North. 

Right 
Aflceiuloii. 

Decltnation 
South, 

h      m 

5  48 

7  22 

h 

6 

m 

4 

69  21 

b      m 

6  15 

22  34 

h      in 

6  21 

52  37 

Jan.     0.5 

11.59 +.06 

47.5 

-0.8 

R 

39.09  +.19 

38.1 

f9.7 

8 

9.66  +.10 

36'.'4     0.0 

6.22 +.01 

37.4 

+3.4 

10.5 

11.6i+.01 

46.8 

0.7 

39.15 

.00 

40.8 

9.6 

9.73  +.05 

36.5  +0.1 

6.19- 

-.06 

40.8 

3.9 

20.4 

11.62 -Nt3 

46.1 

0.6 

39.08- 

-.13 

43  4 

9.5 

9.76 

.00 

36.7    0.9 

6.09 

.13 

43.8 

9.9 

30.4 

11.56 

.0^ 

45.6 

0.5 

38.90 

.94 

45.8 

9.3 

9.73- 

-.05 

36.9    0.9 

5.93 

.90 

46.6 

9.6 

Feb.    9.4 

11.47 

.11 

4(k2 

0.3 

38.60 

.35 

47.9 

1.9 

9.65 

.10 

37.2    0.3 

5.70 

.95 

49.0 

9.9 

19.3 

11.34 

44.9 

«.9 

38.20 

.43 

49.6 

1.5 

9.53 

.13 

37.5    0.3 

5.42 

.30 

51.0 

1.7 

Mar.    1.3 

11.19 

44.7-0.1 

37.73 

.49 

50.9 

1.1 

9.38 

.16 

37.7    0.9 

5.11 

.33 

52.4 

1.9 

11.3 

11.01 

44.7 

0.0 

^iJl 

.53 

51.8 

0.6 

9.21 

.18 

37.9    0.9 

4.76 

.35 

53.3 

0.7 

21.3 

10.«4 

44.7  40.1 

36.67 

.54 

52.1  -H).l 

9.02 

.18 

38.1     0.1 

4.40 

.36 

53.8  +0.9 

31.2 

10.66 

44.9 

0.S 

36.13 

dfS 

52.0  -0.4 

8.84 

.18 

38.2  +0.1 

4.04 

.36 

53.7  -0.4 

Apr.  10.2 

10.50 

.15 

45.1 

0.3 

35.62 

.48 

51.3 

0.9 

8.66 

.16 

38.3    0.0 

3.69 

.34 

53.0 

0.9 

20.2 

10.37 

.19 

45.5 

0.4 

35.17 

.49 

50.3 

1.3 

8.51 

.14 

38.3    0.0 

3.36 

.31 

51.9 

1.3 

30.2 

10.26 

.09 

45.9 

0.5 

34.78 

.34 

48.8 

1.6 

8.38 

.11 

38.3    0.0 

3.07 

.27 

50.3 

1.8 

May  10.1 

10.20 

.05 

46.5 

0.6 

34.49 

.94 

47.0 

1.9 

8.29 

.07 

38.2    0.0 

2.82 

.93 

48.3 

9.2 

20.1 

10.17- 

-.01 

47.2 

0.8 

34.30 

.13 

44.9 

9.9 

8.25- 

-.03 

38.2    0.0 

2.61 

.18 

45.9 

9.6 

30.1 

10.18 +.03 

48.0 

0.9 

34.22- 

-.09 

42.7 

9.3 

8.24  +.09 

38.2    0.0 

2.47 

•19 

43.1 

9.9 

June    9.0 

10.24 

.0^ 

48.9 

1.0 

34.25 +.09 

40.3 

9.4 

8.28 

.06 

38.2    0.0 

2.37- 

-.06 

40.1 

3.1 

19.0 

10.33 

,13 

50.0 

1.0 

34.40 

.90 

37.9 

9.4 

8.36 

.10 

38.2  -H).i 

2.35 

.00 

36.9 

3.3 

29.0 

10.47 

.15 

51.0 

1.1 

34.65 

.30 

35.6 

9.3 

8-49 

.14 

38.3    0.1 

2.38 +.06 

33.6 

3.3 

July    9.0 

10.64 

.19 

52.1 

1.1 

35.00 

.39 

33.3 

9.9 

8.65 

.18 

38.5    0.9 

2.47 

.19 

30.2 

3.3 

18.9 

10.84 

.91 

53.3 

l.l 

35.44 

.49 

31.2 

9.0 

8.85 

.91 

38.7    0.9 

2.62 

.18 

27.0 

3.9 

28.9 

11.07 

JM 

54.4 

1.1 

35.97 

.56 

29.3 

1.8 

9.07 

.94 

38.9    0.9 

2.83 

.93 

23.8 

3.0 

Aug.   7.9 

U.:« 

J» 

55.4 

1.0 

36.57 

.63 

27.7 

1.5 

9.33 

.96 

39.1    0.9 

3.08 

.98 

21.0 

9.7 

17.9 

11.58 

.87 

56.3 

0.8 

37.23 

.68 

26.3 

1.9 

9.60 

.98 

39.3    0.9 

3.38 

.39 

18.4 

9.3 

27.8 

11.86 

.96 

57.1 

0.7 

37.94 

.73 

25.3 

0.9 

9.89 

.30 

39.4    0.1 

3.72 

.35 

16.4 

1.8 

Sept.  6.8 

12.15 

.99 

57.7 

0.5 

38.68 

.76 

24.5 

0.6 

10.19 

.31 

39.6  +0.1 

4.08 

.38 

14.8 

1.3 

16.8 

12.45 

iW 

58.0  +0.3 

39.45 

.78 

24.1  -0.9 

10.51 

.33 

39.6    0.0 

4.48 

.40 

13.8 -0.7  II 

26.7 

12.74 

.99 

58.2 

0.0 

40.24 

.78 

24.1  -H).9 

10.83 

.33 

39.6  -0.1 

4.88 

.41 

13.5 

0.0 

Oct.     6.7 

13.03 

.99 

58.1 

-0.9 

41.02 

.78 

24.4 

0.5 

11.15 

.33 

39.5    0.1 

5.29 

.41 

13.7 +0.6  II 

16.7 

13.32 

.98 

57.8 

0.4 

41.79 

.76 

25.1 

0.9 

11.47 

.31 

39.3    0.9 

5.69 

.39 

14.6 

1.9 

26.7 

13.60 

.97 

57.3 

0.6 

42.54 

.73 

26.2 

1.9 

11.78 

.31 

39.1    0.9 

6.08 

.37 

16.2 

1.8 

Nov.    5.6 

13.86 

.96 

56.6 

0.7 

43.25 

.68 

27.6 

1.6 

12.09 

.30 

38.8    0.9 

6.44 

.34 

18.3 

9.3 

15.6 

14.11 

.93 

55.8 

0.8 

43.90 

.61 

29.4 

1.9 

12.38 

.98 

38.6    0.9 

6.76 

.30 

20.8 

2.8 

25.6 

14.33 

.90 

54.9 

0.9 

44.47 

.53 

31.4 

9J9 

12.64 

.95 

38.4    0.9 

7.04 

.95 

23.8 

3.1 

Dec.    5.6 

14.52 

.17 

54.0 

0.9 

44.96 

.44 

33.8 

9.4 

12.88 

.99 

38.2    0.1 

7.26 

.10 

27.1 

3.3 

15.5 

14.67 

.13 

53.1 

0.9 

45.35 

.33 

36.3 

9.6 

13.08 

.18 

38.1-0.1 

7.42 

.19 

30.5 

3.5 

25.5 

14.79 

.09 

52.2 

0.8 

45.62 

.91 

38.9 

9.7 

13.23 

.13 

38.0    0.0 

7.51  +.05 

34.0 

3.5 

.35.5 

14.86 +.05 

51.4  -0.8 

45.77  +.09 

41.7  +9.7 

13.34  +.08 

38.1  +0.1 

7.53- 

-.09 

37.5 +3.4  || 

Note.— The  R,A.  of  a  Argu«i  m  1*  too  Hinull. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Geminomm 

a  Canis  Majoris. 
(Sirius.) 

e  Canis  Majoris. 

d  Canis  Majoris. 

Mean 
S6lar 
Date. 

\ 

1 

1 

Bight 
AfoennOiL 

DeeUnatloti 
North, 

Right 
AMenrion. 

DMsllnatioii 
Somk, 

Right 
Aeoentlon. 

DeeUnation 
SoutJL 

Right 
Ateeosioii. 

DecUnatioa 
South, 

h      m 

6  30 

16  30 

h      m 

6  39 

16  32 

h      m 

6  53 

o         / 

28  47 

h 

7 

m 

3 

26 

11 

1 

Jan.     0.5 

15^86 +.11 

23'.4  -0.4 

28.23 +.09 

30.8  +9.3 

1 
34.23  +.09 

54'.'l  +9.9 

9^55 +.10 

23.1  44.8 

10.5 

15.94 

.06 

23.1 

0.9 

28.29 +.04 

33.0    9.9 

34.30 +.04 

57.0    9.7 

9.63  +.05 

25.8 

9.7 

90.5 

15.97  +.01 

22.9 

0.1 

28.31- 

-.01 

35.1    9.0 

34.31- 

-.01 

59.6    9.5 

9.66 

.00 

28.4 

9.5 

30.4 

15.96- 

-.04 

22.8  -0.1 

28.27 

.06 

37.0    1.7 

34.27 

.06 

62.0    9J) 

9.63- 

-.05 

30.7 

9.9 

Feb.    9.4 

15.90 

.08 

22.8 

0.0 

28.19 

.10 

38.5    1.4 

34.18 

.11 

64.1    1.9 

9.56 

.10 

39.8 

1.9 

19.4 

15.79 

.19 

22.9  +0.1 

28.07 

.14 

39.8    1.1 

34.05 

.15 

65.8    1.6 

9.44 

.14 

34.5 

1.6 

Mar.    1.3 

15.65 

.15 

23.0 

0.1 

27.99 

.16 

40.8    0.8 

33.88 

.18 

67J3    1.9 

9.28 

.17 

35.9 

1.1 

11.3 

15.49 

.17 

23.1 

0.9 

27.74 

.18 

41.4    0.5 

33.68 

.90 

68.2    0.8 

9.10 

.19 

36.9 

0.8 

21.3 

15.31 

.18 

23.3 

0.9 

27.55 

.19 

41.8  +0.9 

33.47 

.99 

68.7  +0.4 

8.9a 

Jil 

37.5  40.4  II 

31.3 

15J4 

.17 

23.5 

0.9 

27.36 

.19 

41.8  -0.9 

33.24 

.99 

68.9  -0.1 

8.68 

J91 

37.7 

... 

Apr.  10.2 

14.96 

.16 

23.6 

0.9 

27.17 

.18 

41.4    0.5 

33.03 

.91 

68.6    OJi 

8.47 

.90 

37.5  -0.4  1 

90.2 

14.81 

.14 

23.8 

0.9 

27.00 

.16 

40.8    0.8 

32.82 

.90 

68.0    0.8 

8.97 

.19 

36.9 

0.7 

30.2 

14.68 

.11 

24.0 

0.9 

26.84 

.14 

39.9    1.1 

32.64 

.17 

66.9    1.9 

8.10 

.17 

36.0 

1.1 

May  10.2 

14.59 

.08 

24.2 

0.9 

26.72 

.10 

38.7    1.3 

32.48 

.14 

65.5    1.6 

7.94 

.14 

34.7 

1.4 

90.1 

14.53- 

-.04 

24.5 

0.3 

26.63 

.07 

37.2    1.6 

32.36 

.10 

63.8    1.9 

7.82 

.10 

33.1 

1.7 

30.1 

14.51 

.00 

24.8 

0.3 

26.58- 

-.03 

35.5    1.8 

32.28 

.06 

61.8    9.1 

7.74 

.07 

31.2 

9.0 

/une   9.1 

14.53  +.04 

25.1 

0.4 

26.57  +.01 

33.6    1.9 

32.23- 

-.09 

59.5    9.4 

7.69- 

-.03 

99.1 

9J9 

19.0 

14.60 

.08 

25.5 

0.4 

26.60 

.05 

31.6    9.1 

32.23 +.09 

57.1    9.5 

7.68 +.01 

26.8 

9.4 

99.0 

14.70 

.13 

25.9 

0.4 

26.67 

.08 

29.5    9.1 

32.27 

.06 

54.5    9.6 

7.72 

.06 

94.3 

9.5 

July    9.0 

14.85 

.16 

26.4 

6.5 

26.77 

.19 

27.3    9.1 

32.35 

.10 

51.8    9.6 

7.79 

.09 

21.8 

9.5 

19.0 

15.02 

.19 

26.8 

0.5 

26.91 

.15 

25.2    9.1 

32.47 

.14 

49.9    9.6 

7.90 

.13 

19.3 

9.5 

98.9 

15.22 

.99 

27.3 

0.4 

27.08 

.18 

23.2    9.0 

32.62 

.17 

46.6    9.5 

8.06 

.16 

16.8 

9.4 

Aug.   7.9 

15.46 

.94 

27.7 

0.4 

27.28 

.91 

21.3    1.8 

32.81 

.90 

44.9    9.3 

8.23 

.19 

14.5 

9.9 

17.9 

15.71 

JW 

28.1 

0.3 

27.50 

.93 

19.6    1J> 

33.03 

.93 

42.1    9.0 

8.43 

.99 

19.4 

1.9 

97.9 

15.96 

.98 

28.4 

0.9 

27.75 

.95 

18.3    1.9 

33.27 

.96 

40.3    1.6 

8.67 

.94 

10.7 

1.6 

Sept.  6.8 

16.26 

.90 

28.5  +0.1 

28.01 

.97 

17.3    0.8 

33.54 

.98 

38.9    1.9 

8.92 

.97 

9.3 

la 

16.8 

16.56 

.30 

28.6 

0.0 

28.29 

.98 

16.6  -0.4 

33.83 

.99 

38.0    0.7 

9.20 

.99 

8.4 

0.7 

26.8 

16.87 

.31 

28.5 -0.1 1 

28.57 

.99 

16.4    0.0 

34.13 

.31 

37.5  -0.9 

9.49 

.30 

8.0-0.91 

Oct.    6.7 

17.18 

.31 

28.3 

0.3 

28.87 

.99 

16.7  +0.5 

34.44 

.31 

37.6  40.4 

9.80 

.31 

8.0 +0.3 1 

16.7 

17.49 

.31 

27.9 

0.4 

29.16 

.99 

17.4     0.9 

34.75 

.31 

38.3    0.9 

10.11 

.31 

8.6 

0.8 

26.7 

17.80 

.30 

27.5 

6.5 

29.46 

.99 

18.5     1.3 

35.06 

.31 

39.4     1.4 

10.42 

.31 

9.7 

1.3 

Nov.   5.7 

18.10 

JK 

26.9 

0.6 

29.74 

.98 

20.0     1.7 

35.37 

.30 

41.1     1.8 

10.73 

.30 

11.3 

1.8 

15.6 

18.39 

.96 

26.3 

0.6 

30.01 

.96 

21.8    9.0 

35.66 

.98 

43.1     9.9 

11.02 

.98 

13.2 

9.1 

25.6 

18.65 

.95 

25.7 

0.6 

30.26 

.93 

24.0    9.9 

35.92 

.95 

45.5    9.5 

11.29 

.96 

15.6 

9.4 

Dee.    5.6 

18.89 

.99 

25.1 

0.6 

30.48 

.90 

26.2    9.3 

36.15 

.99 

48.2    9.8 

11.53 

.99 

18.1 

9.71 

15.6 

19.10 

.18 

24.5 

0.5 

30.66 

.16 

28.6    9.4 

36.35 

.17 

51.1     9.9 

11.73 

.18 

20.9 

1 
9.8 

25.5 

19.26 

.14 

24.0 

0.4 

30.80 

.19 

31.0     9.4 

36.50 

.13 

54.0     9.9 

11.89 

.14 

23.7 

9.8 

•35.5 

19.38 +.00 

23.7  -0.3 

30.90  +.08 

33.3+9.3 

36.60  +.08 

56.9  +9.8 

12.01  +.01^ 

26.5  +9.8J| 
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APPARENT  PLACES  FOR 

THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

6  Geminorum. 

•  Piazzi  vii.  67. 

a  Geminorurn 
{Castor.) 

. 

a  Canis  Minoris. 
(Procyon.) 

Solar 
I>ato. 

! 

i 

1 

Right 
AioeiMtoD. 

DecUnaUon 
North. 

Rifbt 
Aicemattt. 

D«clln^ioD 
north. 

Rigbt 
Asoeiuiion. 

DedinatioD 
North. 

Right 
Atie«u»Jon. 

Declination 
North. 

h 

7 

m 

12 

22  12 

h 

7 

HI 

17 

68  43 

Ii      m 

7  26 

32 

9 

h      m 

7  32 

1 
0        i   1 

5  33 

Jan.     0.5 

25.32 +.16 

GUI  -0.1 

1 
27.67  +.39 

25'.'2  +9.5 

21.96 +.19 

64'.8  40.4 

33.25 +.16 

11.4 

1 
-1.3 

10.5 

25.46 

.11 

61.0    0.0 

27.93 

.90 

27.7 

9.6 

22.12 

.13 

65.3 

0.6 

33.38 

.11 

10.2 

1.1 

20.5 

25.64  +.05 

61.1  40.1 

28.06  +.07 

30.4 

9.6 

22.22 

.07 

65.9 

0.7 

33.47 

.06 

9.2 

0.9 

30.5 

25.56 

.00 

61.3    0.3 

28.07 

-.06 

33.0 

9.6 

22.26  +.09 

66.7 

0.8 

33.50 +.01 

8.3 

0.8 

Feb.    9.4 

25.54 

-.05 

61.6    0.3 

27.94 

.16 

35.6 

9.4 

22.25 

-.04 

67.6 

0.9 

33.49 

-.04 

7.7 

0.6 

19.4 

25.46 

.09 

62.0    0.4 

27.71 

.99 

37.9 

9.9 

22.19 

.09 

68.5 

0.9 

33.43 

.08 

7.2 

0.4 

Mar.    1.4 

25.35 

.13 

62.4    0.4 

27.37 

.38 

39.9 

1.8 

22.07 

.13 

69.3 

0.8 

33.33 

.11 

6.9 

0.9 

11.3 

25.20 

.16 

62.8    0.4 

26.95 

.45 

41.6 

1.5 

21.92 

.16 

70.1 

0.7 

33.20 

.14 

6.7 

-O.l 

21.3 

25.03 

.17 

63.2    0.4 

26.48 

.49 

42.8 

1.0 

21.75 

.18 

70.b 

0.6 

33.05 

.16 

6.7  40.1  II 

31.3 

24.85 

.18 

63.6    0.3 

25.97 

.51 

43.6+0.5 

21.55 

JSIQ 

71.4 

0.5 

32.88 

.17 

6.8 

0.9 

Apr.  10.3 

24.67 

.17 

63.9    0.3 

25.46 

.50 

43.9 

0.0 

21.35 

.19 

71.7 

0.3 

32.72 

.16 

7.0 

0.3 

20.2 

24.60 

.16 

64.1    0.9 

24.97 

.47 

43.6 -0.5 1 

21.17 

.18 

72.0  40.1 

32.55 

.15 

7.4 

0.4 

30.2 

24.36 

.13 

64.3    0.9 

24.51 

.42 

42.9 

0.9 

21.00 

.16 

72.0 

0.0 

32.41 

.14 

7.8 

0.5 

May  10.2 

24.24 

.10 

64.4    0.1 

24.12 

.35 

41.8 

1.3 

20.85 

.13 

71.9  -0.9 

32.28 

.11 

8.3 

0.6 

80.2 

24.15 

.07 

64.5  -H).l 

23.80 

.97 

40.3 

1.7 

20.74 

.09 

71.7 

0.3 

32.19 

.08 

8.9 

0.6 

30.1 

24.10- 

-.03 

64.5    0.0 

23.57 

.16 

38.4 

9.0 

20.07 

.05 

71.3 

0.4 

32.12 

.05 

9.6 

0.7 

June   9.1 

24.09  +.0l| 

64.5    0.0 

23.44  - 

-.08 

36.3 

9.9 

20.65- 

-.01 

70.9 

0.5 

32.09- 

-.01 

10.4 

0.8 

19.1 

24.12 

.05 

64.5    0.0 

23.40 +.09| 

34.0 

9.4 

20.66  +.04| 

70.3 

0.6 

32.10  +.09 

11.2 

0.8 

29.0 

24.18 

.09 

64.5    0.0 

23.47 

.19 

31.6 

9.5 

20.72 

.06 

60.7 

0.6 

32.13 

.06 

12.0 

0.8 

July    9.0 

24.29 

.19 

64.5    0.0 

23.63 

.91 

29.1 

9.5 

20.81 

.19 

69.1 

0.6 

32.21 

.09 

12.9 

0.9 

19.0 

24.43 

.16 

64.5    0.0 

23.89 

.31 

26.6 

9.5 

20.95 

.15 

68.4 

0.7 

32.31 

.19 

13.8 

0.8 

39.0 

24.61 

.19 

64.4  -0.1 

24.25 

.40 

24.2 

9.4 

21.12 

.19 

67.7 

0.7 

32.45 

.15 

14.6 

0.8 

Aug.   7.9 

24.81 

.29 

64.3    0.1 

24.68 

.47 

21.8 

9.9 

21.33 

.99 

67.0 

0.7 

32.62 

.18 

15.3 

0.7 

17.9 

25.04 

.94 

64.2    0.9 

25.19 

.54 

19.7 

9.1 

21.56 

.95 

66.3 

0.7 

32.81 

.90 

15.9 

0.5 

27.9 

25.29 

.96 

64.0    OJl 

25.77 

.61 

17.7 

1.9 

21.83 

.98 

65.6 

0.7 

33.02 

.22 

16.3 

0.3 

Sept.  6.9 

25.56 

.96 

03.7    0.3 

26.41 

.66 

15.9 

1.6 

22.12 

.30 

64.9 

0.7 

33.25 

.25 

16.6  40.1 

16.8 

25.86 

.30 

63.4    0.4 

27.09 

.71 

14.5 

1.3 

22.42 

.39 

64.1 

6.7 

.S3.51 

.26 

16.6  -0.1 

26.8 

26.16 

.31 

62.9    0.5 

27.82 

.74 

13.3 

1.0 

22.75 

.33 

63.4 

0.7 

33.78 

.98 

16.4 

0.3 

Oct.     6.8 

26.48 

.39 

62.4    0.6 

28.57 

.76 

12.5 

0.6 

23.09 

.36 

62.6 

0.7 

34.07 

.99 

15.9 

0.6 

16.7 

26.81 

.33 

61.8    0.6 

29.34 

.77 

12.0  -0.3 

23.44 

.36 

61.9 

0.7 

34.37 

.30 

15.2 

0.8 

26.7 

27.14 

.33 

61.2    0.7 

30.12 

.77 

12.0  40.1 

23.80 

.36 

61.3 

0.6 

34.67 

.31 

14.3 

1.0 

Nov.    6.7 

27.46 

.39 

60.5    0.7 

30.88 

.75 

12.3 

0.5 

24.17 

.36 

60.7 

0.5 

34.98 

.3o| 

13.1 

1.9 

16.7 

27.78 

.31 

59.8    0.6 

31.62 

.79 

13.1 

0.9 

24.52 

.35 

60.2 

0.4 

35.28 

.30 

11.9 

1.3 

25.6 

28.09 

.30 

50.2    0.6 

32.31 

.66 

14.2 

1.3 

24.87 

.33 

59.9 

0.3 

35.57 

.28 

10.5 

1.4 

Dec.    5.6 

28.38 

.27 

58.7    0.5 

32.94 

.59 

15.8 

1.7 

25.19 

.30 

59.7  -0.1 

35.84 

.96 

9.0 

1.4 

16.6 

28.63 

.93 

58.2    0.4 

33.50 

.50 

17.6 

9.0 

25.47 

.97 

59.7  40.1 

36.09 

J33 

7.6 

1.4 

25.6 

28.84 

.19 

57.9    0.9 

33.95 

.40 

19.8 

9.3 

25.72 

.22 

59.9 

OJ 

36.30 

.19 

6.2 

1.3 

35.5 

29.01 +.14!  57.7 -0.1 1 

34.29 +.98I  22.3  4<2.5l  25.92 +.17I 

60.3  40.5 1 

36.46 +.14! 

4.9- 

-IJi 

37 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                ' 

1 

Mean 
Solar 
Date. 

p  Geminorum. 
(Pollux.) 

^  Geminorum. 

*3UrBffiMajoriB(H.) 

15 

ArguB  (i.) 

1 

1 

1 

Right 
AsoeoKion. 

Declioatiua 
North. 

Right 
Ascenuon. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 

DecUoaUoo  j 
South.       1 

h      m 

7  37 

28 

19 

h      m 

7  45 

o 

27 

5 

h      m 

7  59 

68  50 

h 
8 

m 

2 

23  55 

Jan.     0.5 

25'!42+.i9 

65.4  40.1 

8 

36.26  +.90 

47.9 

0.0 

58!o6  +.49 

54.2  +3.9 

3.68  +.17 

58.2  +S.8 , 

10.5 

25.59 

.14 

65.6 

0.3 

36.43 

.15 

48.1  -H).9| 

58.43 

.31 

56.5    9.5 

3.82 

.19 

61.0     9.7  1 

20.5 

25.70 

.08 

66.0 

0.5 

36.55 

.09 

48.4 

0.4 

58.67 

.18 

59.1     9.6 

3.91 

.07 

63.6    9.6 

30.5 

25.75 +.05^ 

66.6 

0.6 

36.61  +.03 

48.8 

0.5 

58.79  +.05 

61.8    9.7 

3.95 +.01 

66.2    9.4 

Feb.    9.4 

25.75- 

-.03 

67.2 

0.7 

36.62- 

-.09 

49.4 

0.6 

58.78- 

-.08 

64.4     9.6 

3.94- 

-.04 

68.4     9.1 

19.4 

25.69 

.08 

67.9 

0.7 

36.57 

.07 

50.1 

0.7 

58.64 

.19 

67.0    9.5 

3.88 

.08 

70.4     1.8 

Mar.    1.4 

25.59 

.12 

68.7 

0.7 

36.48 

.11 

50.8 

0.7 

58.39 

.30 

69.4    9.9 

3.77 

.19 

72.1     1^ 

11.3 

25.45 

.15 

69.4 

0.7 

36.35 

.14 

51.5 

0.7 

58.04 

.38 

71.4     1.9 

3.63 

.15 

73.5     l^ 

21.3 

25.28 

.17 

70.0 

0.6 

36.19 

.17 

52.1 

0.6 

57.62 

.45 

73.2    1.5 

3.47 

.18 

74.4     0.8 

i           31.3 

25.10 

.18 

70.6 

0.5 

36.01 

.18 

52.7 

0.5 

57.15 

.49 

74.4     1.0 

3.28 

.19 

75.1     0.4 

'  Apr.  10.3 

24.91 

.18 

71.0 

0.4 

35.83 

.18 

53.2 

0.4 

56.65 

.50 

75.2  40.5 

3.09 

.19 

75.3  +0.1 

20.2 

24.73 

.17 

71.3 

0.9 

35.65 

.17 

53.5 

0.3 

56.14 

.49 

75.5    0.0 

2.89 

.19 

75.2  -0.3 

30.2 

24.57 

.15 

71.5-H).ll 

35.49 

.15 

53.8 

0.9 

55.66 

.46 

75.3  -0.4 

2.71 

.17 

74.7    0.6 

Maj  10.2 

24.43 

.13 

71.6 

0.0 

35.35 

.13 

53.9  +0.1 1 

55.22 

.41 

74.6    0.9 

2.55 

.15 

73.9     1J> 

20.2 

24.32 

.09 

71.5  -0.1 

35.24 

.09 

53.9 

0.0 

54.84 

.34 

73.5    1.3 

2.40 

.13 

72.8     1.3 

30.1 

24.24 

.05 

71.3 

0.9 

35.16 

.06 

53.8 -0.1 1 

54.53 

.97 

72.0    1.7 

2.29 

.10 

71.4     1.5' 

June   9.1 

24.21- 

-.01 

71.1 

0.3 

35.12- 

-.09 

53.6 

0.9 

54.31 

.18 

70.2    9.0 

2.21 

.07 

69.7     1.8 

19.1 

24.22 +.03 

70.7 

0.4 

35.13  +.09 

53.4 

0.3 

54.17- 

-.09 

68.0    9.9 

2.16- 

-.03 

67.8    9.0 

29.0 

24.26 

.07 

70.3 

0.4 

35.16 

.06 

53.0 

0.4 

54.13 +.01 

65.7    9.4 

2.14 

.00 

65.7    9.1 

July    9.0 

24.35 

.10 

69.9 

0.4 

35.24 

.09 

52.6 

0.4 

54.19 

.11 

63.1     9.6 

2.16  +.03 

63.5    9.3 

19.0 

24.47 

.14 

69.4 

0.5 

35.35 

.13 

52.2 

0.4 

54.34 

.90 

60.5    9.6 

2.21 

.07 

61.2     9.9 

29.0 

24.62 

.17 

68.9 

0.5 

35.50 

.16 

51.8 

0.5 

54.59 

.99 

57.9    9.6 

2.30 

.10 

59.0    9.9 

Aug.    7.9 

24.81 

.90 

68.4 

0.6 

35.68 

.19 

51.2 

0.5 

54.92 

.37 

55.2    9.6 

2.42 

.14 

56.8    9.1  i 

17.9 

25.03 

.93 

67.8 

0.6 

35.88 

.99 

50.7 

0.6 

55.34 

.45 

52.7    9.5 

2.57 

.17 

54.8    1.9: 

27.9 

25.27 

.96 

67.1 

0.7 

36.12 

.95 

50.0 

0.7 

55.83 

.59 

50.3    9.3 

2.76 

.90 

53.0     1.6 

1 

Sept.  6.9 

25.54 

jas 

66.5 

0.7 

36.38 

.97 

49.4 

0.7 

56.39 

.59 

48.0    9.1 

2.97 

.93 

51.6     IJJ 

16.8 

25.83 

.30 

65.8 

0.7 

36.66 

.99 

48.6 

0.8 

57.01 

.65 

46.0     1.9 

3.21 

.95 

50.5    0.9, 

26.8 

26.14 

.33 

65.0 

0.8 

3C.97 

.31 

47.8 

0.8 

57.68 

.70 

44,2     1.6 

3.47 

.97 

49.9  -0.4 

Oct.     6.8 

26.46 

.33 

64.2 

0.8 

37.29 

.33 

47.0 

0.9 

58.40 

.74 

42,7     1.3 

3.76 

.99 

49.7  40.1 

16.7 

26.80 

.34 

63.4 

0.6 

37.62 

.34 

46.1 

0.9 

59.15 

.76 

41.6    0.9 

4.06 

.31 

50.0    0.5 

26.7 

27.15 

.35 

62.6 

0.8 

37.97 

.35 

45.3 

0.9 

59.93 

.78 

40.9    0.5 

4.37 

.39 

50.9     i.o 

Nov.    5.7 

27.50 

.35 

61.9 

0.7 

38.32 

.35 

44.4 

0.8 

60.71 

.78 

40.6  -0.1 

4.69 

.39 

52.2    1.5 

15.7 

27.85 

.34 

61.2 

0.6 

38.66 

.34 

43.6 

0.7 

61.49 

.76 

40.7  40.3 

5.00 

.31 

53.9     1.9 

25.6 

28.18 

.39 

60.6 

0.5 

39.00 

.33 

42.9 

0.6 

62.23 

.79 

41.2    0.8 

5.31 

.30 

56.0    9.3 

Dec.    5.6 

28.49 

.30 

60.2 

0.4 

39.:)2 

.30 

42.4 

0.5 

62.93 

.67 

42.2     1.9 

5.60 

.97 

58.5    9.5' 

15.6 

28.78 

.96 

59.9  -0.9 

39.61 

.97 

42.0 

0.3 

63.57 

.59 

43.7     1.6 

5.85 

.94 

61.1     9.7 

25.6 

29.02 

.99 

59.8 

0.0 1  39.86 

.93 

41.8  -0.1 

64.12 

.50 

45.5    9.0 

6.08 

.90 

63.9    9.8 

35.5 

29.23  +.18 

59.9-H).9|  40.07 +.18 

41.8  -H).l 

64.56 +.39 

47.6  +9.3 

6.25- 

K15 

66.7  +9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT 

WASHINGTON. 

e 

Hydne. 

I  UrsaB  Majoris. 

*(j2  Ursaj  Mnjoris. 

K 

Cuncri. 

M«aD 

SoUr 
I>ate. 

Right 
Aieeiuion. 

DoclloaUon 
North, 

night 

Ascension. 

DMlinntJon 
North. 

Right 
Aiiconsiou. 

Declination 
North. 

Right 
Amonsion. 

Declinntion 
North. 

h      ro 

8  39 

O            / 

6  53 

h      m 

8  50 

48  32 

h      ra 

8  58 

67  38 

h 

9 

m 

0 

11  id 

iJan.     0.6 

56".77+.2a 

26'.'4 

-1.4 

22.11  +.33 

39.4  40.8 

a 
01.47  +.53 

7o!'o  +1.6 

45.53  +.94 

69.1  -1.2 

lO.G 

56.97 

.18 

25.1 

1.9 

22.41 

Jn 

40.4 

1.9 

61.95 

.43 

71.9 

9.0 

45.75 

.90 

68.0     l.I 

20.5 

57.12 

.13 

23.9 

1.0 

22.65 

.90 

41.7 

1.4 

62.33 

.39 

74.1 

9.3 

45.93 

•.15 

67.0    0.8 

30.5 

57.23 

.08 

23.0 

0.8 

22.81 

.13 

43.2 

1.7 

62.59 

.90 

76.5 

9.5 

46.06 

.10 

66.3     0.6 

Feb.    9.5 

57.28 +.03 

22.3 

0.6 

22.90 +.05 

45.0 

1.8 

62.73  +.08 

79.2 

9.7 

46.13 +.05 

65.8    0.4 

19.4 

57.28- 

-.03 

21.8 

0.4 

22.92- 

-.09 

46.9 

1.9 

62.74- 

-.04 

81.9 

9.7 

46.16 

.00 

65.5  -0.9 

Mar.    1.4 

57.24 

.06 

21.5-0.9 

22.87 

.08 

48.7 

1.8 

62.64 

.16 

84.5 

9.6 

46.14  - 

-.04 

65.4    0.0 

11.4 

57.16 

.10 

21.4 

0.0 

22.75 

.14 

50.5 

1.7 

62.43 

.25 

87.0 

2.4 

46.08 

.08 

65.6  40.9 

21.4 

57.05 

.19 

21.4  40.1 1 

22.59 

.18 

52.2 

1.6 

62.13 

.33 

89.2 

9.1 

45.98 

.11 

65.8    0.3 

31.3 

56.91 

.14 

21.6 

0.9 

22.38 

.99 

53.7 

1.3 

61.76 

.40 

91.1 

1.7 

45.86 

.13 

66.1    0.4 

Apr.  10.3 

56.76 

.15 

21.9 

0.3 

22.16 

.93 

54.9 

1.0 

61.34 

.44 

92.6 

1.9 

45.72 

.14 

66.6    0.4 

20.3 

56.61 

.15 

22.3 

0.4 

21.92 

.94 

55.7 

0.7 

60.89 

.45 

93.6 

0.8 

45.57 

.15 

67.0    0.5 

30.3 

56.46 

.14 

22.7 

0.5 

21.68 

.93 

56.3  40.4 

60.43 

.45 

94.1  40.3 

45.43 

.14 

67.5    0.5 

May  10.2 

56.33 

.13 

23.2 

0.5 

21.45 

.9! 

56.5 

0.0 

59.99 

.43 

94.1  -0.9 

45.29 

.13 

68.1    0.6 

20.2 

56.21 

.11 

23.8 

0.6 

21.25 

.19 

56.3-0.3 

59.57 

.39 

93.7 

0.7 

45.17 

.11 

68.6    0.5 

30iJ 

56.11 

.06 

24.4 

0.6 

21.09 

.15 

55.9 

0.6 

59.21 

.34 

92.8 

1.1 

45.06 

.09 

69.1     OJi 

Jane    9.1 

56.04 

.06 

25.1 

0.6 

20.94 

.11 

55.1 

0.9 

58.90 

.27 

91.4 

1.5 

44.98 

.07 

69.6    0.5 

19.1 

56.00- 

-.03 

25.7 

0.7 

20.85 

.07 

54.0 

1.9 

58.66 

.90 

89.7 

1.9 

44.93 

.04 

70.1     0.5 

29.1 

55.99 

.00 

26.4 

0.7 

20.80- 

-.03 

52.7 

1.4 

58.50 

.19 

87.6 

9.9 

44.90- 

-.01 

70.6    0.4 

Joly    9.1 

56.00  +.03 

27.0 

0.6 

20.80 +.09 

51.2 

1.6 

58.42- 

-.04 

85.3 

9.4 

44.90  +.09 

71.0    0.4 

19.0 

56.05 

.06 

27.7 

0.6 

20.84 

.07 

49.5 

1.9 

58.42 +.04 

82.7 

9.6 

44.93 

.04 

71.3    0.3 

29.0 

56.13 

.09 

28  J2 

0.5 

20.93 

.11 

47.6 

1.9 

58.50 

.13 

80.0 

9.8 

44.99 

.07 

71.6    0.9 

Aug.   8.0 

56.23 

.19 

28.7 

0.4 

21.07 

.15 

45.7 

9.0 

58.07 

.91 

77.2 

9.9 

45.08 

.10 

71.7  +0.1 

18.0 

56.36 

.14 

29.0 

0.3 

21.24 

J20 

43.6 

9.0 

58.92 

.99 

74.3 

9.9 

45.20 

.13 

71.8    0.0 

27.9 

56.52 

.17 

29.2  +0.1 

21.46 

.94 

41.6 

9.1 

59.25 

.36 

71.5 

9.8 

45.34 

.16 

71.7  -0.9 

Sept.  6.9 

56.71 

.90 

29.2  -0.1 

21.73 

.98 

39.5 

9.1 

59.65 

.44 

68.7 

9.7 

45.51 

.19 

71.4     0.4 

1           16.9 

56.92 

.99 

29.0 

0.3 

22.03 

.39 

37.5 

9.0 

60.12 

.51 

66.0 

2.6 

45.71 

.91 

70.9     0.6 

26.8 

57.16 

.95 

28.6 

0.5 

22.36 

.35 

35.5 

1.9 

60.66 

.57 

63.5 

2.4 

45.94 

.24 

70.2    0.8 

Oct.    6.8 

57.42 

.97 

27.9 

0.8 

22.74 

.39 

33.6 

1.8 

61.26 

.63 

61.2 

2.1 

46.19 

.96 

69.4     1.0 

16.8 

57.70 

.99 

27.0 

1.0 

24.14 

.49 

31.9 

1.6 

61.91 

.67 

59.2 

1.8 

46.47 

.99 

68.3    1.9 

26.8 

58.00 

.31 

25.9 

1.9 

24.57 

.44 

30.3 

1.4 

62.61 

.71 

57.6 

1.4 

46.77 

.31 

67.0    1.3 

Nov.    5.7 

58.32 

.39 

24.6 

1.4 

25.02 

.45 

29.0 

1.9 

63.33 

.73 

56.3 

I.O 

47.08 

.39 

65.6    1.5 

15.7 

58.64 

.39 

23.1 

1.5 

25.48 

.46 

28.0 

0.9 

64.08 

.74 

55.5 

0.6 

47.41 

.33 

64.1     1.6 

5^.7 

58.96 

;31 

21.5 

1.6 

25.93 

.45 

27.3 

0.5 

64.82 

.73 

55.2  -0.1 

47.74 

.33 

62.5    1.6 

Dec.    5.7 

59.27 

.30 

19.9 

1.6 

2i3.38 

.44 

2C.9  -0.9 

65.54 

.70 

55.3  40.4 

48.06 

.32 

60.9    1.6 

15.6 

59.56 

.98 

18.3 

1.6 

26.81 

.41 

26.9  40.9 

66.23 

.66 

55.9 

0.9 

48.37 

.30 

59.3    1.5 

25.0 

59.82 

.95 

16.7 

1.5 

'27.20 

.37 

27.3 

0.6 

66.86 

.59 

57.1 

1.3 

48.66 

.97 

57.9    1.4 

35.6 

60.06  +.81 

15.3 

-1.3 

27.54  +.31 

28.1 

+0.9 

67.40  +.50 

58.6  +1.7 

48.91  +.23'  56.6 -1.9  || 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I 

ArgUB. 

*1  Draconis. 

a 

Hydra. 

•rfUnw 

Majoria. 

Mean 
Solar 
Date. 

Right 
Aseenaion. 

Declioation 
South. 

Right 
Asceniioii. 

Declination 
North. 

Right 
Ascension. 

Declination 
South, 

Right 
Asoensloa. 

DeelinatioB 
yortk. 

h      m 

9  13 

o         / 

58  43 

h      m 

9  18 

o 

81 

53 

h      m 

9  21 

O           1 

8    5 

h      m 

9  22 

70  23 

Jan.     0.6 

39183  +.30 

48.2  +3.4 

• 
33.10^1.36 

25.6  +1.9 

B 

14.99+JM 

57.V  +9ja 

62.79 +.63 

32.'2  +1.5 

10.6 

40.09 

.S9 

51.8    3.6 

34.34  1.19 

27.7 

9.4 

15.22 

J90 

59.9    9.1 

63.38    M 

33.9    1.9 

80.6 

40.28 

.14 

55.5    3.7 

35.32    .84 

30.3 

9.7 

15.40 

.16 

62.0    2.0 

63.85    .41 

36.1      9.3 

30.5 

40.38 +.06 

59.3    3.7 

36.01    .54 

33.2 

3.0 

15.53 

.11 

63.9    1.6 

64.20    .96 

38.5    9.6 

Feb.    9.5 

40.40- 

-.02 

63.0    3.6 

36.39 +.99 

36.2 

3.1 

15.62 

.06 

65.6    1.6 

64.42    .14 

41.2    a.?! 

19.5 

40.34 

.10 

66.5    3.4 

36.45 -.09 

39.4 

3.1 

15.66  +.01 

67.1     1.4 

64.49 +U)l 

44.0     9.8 

Mar.    1.4 

40.20 

.17 

69.8    3.9 

36.21    .39 

42.4 

3.0 

15.65- 

-.03 

66.3    l.l 

64.43 -.19 

46.8    ft.7 

11.4 

40.00 

.93 

72.8    9.8 

35.67    .67 

45.3 

9.7 

15.59 

.07 

69.3    0.8 

64.25    JM 

49.5    9.6 

21.4 

39.74 

M 

75.4     9.4 

34.88    .90 

47.9 

9.4 

15.51 

.10 

70.0    0.6 

63.96    .94 

51.9    9.3; 

31.4 

39.44 

.39 

77.6    9.0 

33.88  1.09 

50.0 

1.9 

15.39 

.19 

70.5    0.3 

63.58    .49 

54.1     1.9 

Apr.  10.3 

39.10 

.35 

79.4     1.5 

32.71  IJW 

51.8 

1.5 

15.26 

.14 

70.7  +0.1 

63.12    .47 

55.8    1.& 

20.3 

38.74 

.37 

80.7    1.0 

31.43  1.31 

52.9 

0.9 

15.12 

.14 

70.7  -0.1 

62.63    .51 

57.1     i.i 

30.3 

38.37 

.37 

81.5  +0.5 

30.09  1.34 

53.6  +0.4 

14.97 

.14 

70.5    0.3 

62.11    Ji9 

57.9+0.51 

May  10.3 

38.00 

.36 

81.7    0.0 

28.76  1.33 

53.7  H).9 

14.84 

.13 

70.1    0^ 

61.59    JSi 

58.2    ouo 

20.2 

37.64 

.35 

81.4  -0.5 

27.47  1.95 

53.2 

0.8 

14.70 

.19 

69.4    0.7 

61.10     .47 

58.0  -0.5 

20SI 

37.30 

.33 

80.7    1.0 

26.27  1.14 

52.1 

1.3 

14.59 

.11 

68.7    0.8 

60.64    .43 

57.3    0.9, 

June   9.2 

36.98 

.30 

79.4    1.5 

25.21    .99 

50.6 

1.8 

14.49 

.08 

67.8    1.0 

60.24    .38 

56.1     1.4 

19.1 

36.71 

.96 

77.7    1.9 

24.31    .81 

48.6 

9.9 

14.42 

.06 

66.7    1.1 

59.92    .99 

54.4     1.8 

29.1 

36.47 

.91 

75.6    9.3 

23.60    .61 

46.2 

9.6 

14.37 

.04 

65.5    1.9 

59.66    .91 

52.5    9.9 

July    9.1 

36.28 

.16 

73.1     9.6 

23.10    .39 

43.4 

9.9 

14.34- 

-.01 

64.3    1.9 

50.50    .19 

50.1     8.5 

19.1 

36.15 

.10 

70.4     9.8 

22.82 -.16 

40.4 

3.1 

14.34  +.01 

63.1    1.9 

59.42  -.03 

47.5    9.7 

29.0 

36.07- 

-.04 

67.5    3.0 

22.77 +.07 

37.3 

3.9 

14.37 

.04 

61.8    1.9 

59.44  +.06 

44.7    9.9 

Aug.   8.0 

36.06  +.09 

64.4     3.1 

22.96    .31 

33.9 

3.3 

14.43 

.07 

60.6    1.1 

59.55    .16 

41.8    3.0  i 

18.0 

36.11 

.09 

61 .4     3.0 

23.37    .53 

30.6 

3.3 

14.51 

.10 

59.5    1.0 

59.75    .25 

38.7    3,1 

28.0 

36.23 

.15 

58.4     9.9 

24.01    .75 

27.2 

3.3 

14.62 

.13 

58.6    0.8 

60.04    .33 

35.6    3.1 

1 

Sept.  6.9 

36.42 

.29 

55.6    9.6 

24.87    .96 

24.0 

3.9 

14.76 

.16 

57.8    0.6 

60.42    .49 

32.6    3U>j 

16.9 

36.67 

.98 

53.2    9.9 

25.93  1.16 

20.9 

3.U 

14.94 

.19 

57.4  -0.3 

60.88    .51 

29.6    9.9 

26.9 

36.99 

.34 

51.2     1.8 

27.18  1.34 

18.0 

9.7 

15.14 

.99 

57.2    0.0 

61.43    .58 

26.8    9.7 

Oct.    6.8 

37.36 

.40 

49.6    1.3 

28.61  1.51 

15.4 

9.4 

15.37 

.96 

57.4  +0.3 

62.05    .65 

24.3    9.4 

16.8 

37.78 

.44 

48.6  -0.7 

30.18  1.64 

13.1 

9.0 

15.63 

.97 

57.9    0.7 

62.74    .79 

21.9    9.1. 

26.8 

38.24 

.47 

48.3    0.0 

31.88  1.75 

11.3 

1.6 

15.91 

.29 

58.8    1.1 

63.48    .77 

20.0    1.8 

Nov.   5.8 

38.72 

.40 

48.6  +«.6 

33.67  1.83 

9.9 

1.1 

16.21 

.31 

60.0    1.4 

64.27    .80 

18.4     1.4  j 

15.7 

39.21 

.40 

49.5    1.3 

35.51  1.85 

9.0 

-0.6 

10.53 

.39 

61.5    1.7 

65.09    .89 

17.3    0.9 

25.7 

39.70 

.48 

51.1      1.9 

37.35  1.83 

8.7 

0.0 

16.85 

.39 

63.4    1.9 

65^    .89 

16.6  -0.4 

Doc.    5.7 

40.17 

.45 

53.3    9.4 

39.16  1.77 

9.0+0.5 

17.17 

.31 

65.4    9.1 

66.74    .80 

16.5  +0.1 

15.7 

40.60 

.40 

55.9    9.9 

40.88  1.C6 

9.8 

1.1 

17.48 

.29 

67.5    9.9 

67.53    .76 

16.9    0.7 1 

25.6 

40.97 

.34 

59.0    8.3 

42.47  1.49 

11.1 

1.6 

17.76 

.97 

69.8    9.9 

68.26    .68 

17.8    1.9 

35.6 

41.29 +.87 

02.5 +3  Ji 

43.8641.97 

13.0+«.i| 

18.01  +.93 

72.0  +9.9 

68.02  +.61 

19.2  +1.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MMtn 

SolAT 

Date. 

B  Ur8»  Majoris. 

e 

Leonis. 

A* 

Leonis. 

a  Leonis. 
(Regulus,) 

1 

AieenskML 

North. 

Right 
AffcenaloiL 

Dodioatkm 
North, 

Right 
AMeiuioii. 

DecUnattoo 
North. 

Right 

Deellnation 
North, 

h      m 

9  24 

52 

15 

h      m 

9  38 

24  21 

h      in 

9  45 

26  36 

h     m 

10    1 

12  35 

Jan.     0.6 

13.05 +.38 

4l'!2  +0.7 

31.42 +.99 

58!5  -0.8 

25!20+.30 

44'.5  -0.7 

29.84 +JU 

48.9  -1.4 

10.6 

13.41 

.33 

42.1 

1.1 

31.70 

.95 

57.9 

0.5 

25.49 

.96 

43.9 

0.4 

30.11     .95 

47.5    1.9 

20.6 

13.71 

SA 

43.4 

1.4 

31.93 

.90 

57.5  -OJI 

25.73 

.91 

43.7  H).l 

30.34    St\ 

46.4    1.0 

30.5 

13.93 

.18 

44.9 

1.7 

32.11 

.15 

57.5  -W.l 

25.92 

.16 

43.7  +0.9 

30.53    .16 

45.6    0.7 

Feb.    9.5 

14.07 

.10 

46.8 

9.0 

32.23 

.10 

57.7 

0.3 

26.05 

.11 

44.1 

0.5 

30.67    .11 

45.0    0.4 

19.6 

14.14  +.03 

48.9 

9.1 

32.30 +.05 

58.2 

0.6 

26.13 +.05 

44.7 

0.7 

30.75    M 

44.7  -0.9 

Mar.    1.4 

14.13  - 

-.05 

51.0 

9.1 

32.32 

.00 

58.9 

0.7 

26.16 

.00 

45.5 

0.9 

30.79  +.09 

44.7    0.0' 

11.4 

14.05 

.11 

53.1 

9.0 

32.29- 

-.05 

59.7 

0.9 

26.13- 

-.04 

46.5 

1.0 

30.79 -.03 

44.8  -fOai 

21.4 

13.91 

.17 

55.1 

1.9 

32.22 

.09 

60.6 

0.9 

26.07 

.08 

47.5 

1.0 

30.74    M 

452    0.4 

31.4 

13.72 

Al 

56.8 

1.7 

32.12 

.11 

61.6 

0.9 

25.97 

.11 

48.6 

1.0 

30.66    .00 

45.6    0.5 

Apr.  10.3 

13.49 

.94 

.58.4 

1.4 

31.99 

.13 

62.5 

0.9 

25.84 

.14 

49.6 

1.0 

30.56    .11 

46.2    0.6 

20.3 

13.24 

.as 

59.6 

1.0 

31.85 

.15 

63.4 

0.8 

25.70 

.15 

50.6 

0.9 

30.44    .19 

46.8    0.6 

30.3 

12.99 

.95 

60.5 

0.7 

31.70 

.15 

64.2 

0.7 

25.55 

.15 

51.4 

0.8 

30.31    .13 

47.4    0.6 

May  10.3 

12.73 

J25 

61.0  +0.3 

31.56 

.14 

64.8 

0.6 

25.40 

.15 

62.1 

0.6 

30.18    .13 

48.1    0.6 

20.8 

12.49 

.93 

61.1  -0.1 

31.42 

.13 

65.4 

0.5 

25.26 

.14 

52.7 

0.5 

30.06    .19 

48.7    0.6 

30.2 

12.28 

.90 

60.8 

0.5 

31.29 

.11 

65.7 

0.3 

25.13 

.12 

53.1 

0.3 

29.94    .11 

49.3    0.5 

iana   9.2 

12.10 

.16 

60.1 

0.8 

31.19 

.09 

66.0-H).l| 

25.02 

.10 

53.3  +0.1 

29.84    M 

49.8    0.5 

19.1 

11.96 

.19 

50.1 

\S 

31.11 

.07 

66.0 

0.0 

24.93 

.07 

53.3  -0.1 

29.76    .07 

50.3    0.4 

29.1 

11.85 

.08 

57.8 

1.5 

31.06 

.04 

66.0 -0.9 1 

24.87 

.05 

53.1 

0.9 

29.69    .05 

50.7    0.3 

July     9.1 

11.80- 

-.03 

56.2 

1.7 

31.03- 

-.01 

65.7 

0.3 

24.83- 

-.09 

52.8 

0.4 

29.65    .03 

51.0    0.9 

19.1 

11.79 +.01 

54.3 

1.9 

31 .03 +.01 

65.3 

0.5 

24.83 +.01 

52.3 

0.6 

29.63 -.01 

51J2  +0.1 

29.0 

11.82 

.06 

52.3 

9.1 

31.05 

.04 

64.8 

0.6 

24.85 

.04 

51.6 

0.7 

29.63 +.09 

51.3    0.0 

Aug.   8.0 

11.91 

.11 

50.1 

9.3 

31.11 

.07 

64.1 

0.8 

24.90 

.06 

50.8 

0.9 

29.66    .04 

51.2  -0.1 

18.0 

12.04 

.16 

47.7 

9.4 

31.20 

.10 

63.3 

0.9 

24.98 

.09 

49.8 

1.1 

29.72    .07 

51.1     0.3 

28.0 

12.22 

.90 

45.3 

9.4 

31.31 

.19 

62.3 

1.1 

25.09 

.13 

48.7 

1.9 

29.80    .10 

50.7    0.4 

Sept.  6.9 

12.45 

.95 

42.9 

9.5 

31.46 

.16 

61.1 

1.9 

25.23 

.16 

47.4 

1.4 

29.92    .13 

50.2    0.6 

16.9 

12.72 

.99 

40.4 

9.4 

31.64 

.90 

59.8 

1.4 

25.41 

.19 

45.9 

1.5 

30.06    .16 

49.5    0.8 

26.9 

13.03 

.34 

38.0 

9.4 

31.85 

.93 

58.4 

1.5 

25.61 

.89 

44.4 

1.6 

30.24    .19 

48.5    1.0 

Oct.     6.8 

13.39 

.38 

35.7 

9.9 

32.10 

.96 

56.9 

1.6 

25.85 

.96 

42.7 

1.7 

30.45    .93 

47.4    \Sk 

16.8 

13.79 

.40 

33.5 

9.1 

32.37 

.99 

55.2 

1.7 

26.13 

.99 

40.9 

1.8 

30.69    .95 

46.0    1.4 

26.8 

14.22 

.45 

31.6 

1.8 

32.67 

.31 

53.5 

J. 7 

26.43 

.39 

39.1 

1.8 

30.96    .98 

44.6    1.6 

Nov.    5.8 

14.69 

.47 

29.8 

1.6 

33.00 

.34 

51.8 

1.7 

26.76 

.34 

37.3 

1.8 

31.26    .31 

42.8    1.7 

15.7 

15.17 

.40 

28.4 

1.9 

33.34 

.35 

50.1 

1.7 

27.10 

.35 

35.6 

1.7 

31.57    .39 

41.1     1.8 

25.7 

15.66 

.49 

27.3 

0.9 

33.70 

.35 

48.4 

1.6 

27.46 

.36 

33.9 

1.6 

31.91     .34 

39.2    1.8 

Dec.    5.7 

16.15 

.48 

26.7  -0.5 

34.05 

.35 

46.9 

1.4 

27.83 

.36 

32.3 

1.4 

32.24    .34 

37.4    1.8 

15.7 

16.62 

.46 

26.4 

0.0 

34.40 

.34 

45.6 

1.9 

28.19 

.35 

31.0 

1.9 

32.58    .33 

35.6    1.7 

25.6 

17.06 

.49 

26.6  +0.4 

34.73 

.33 

44.5 

1.0 

28.52 

.39 

30.0 

0.9 

32.90    .31 

33.9    1.6 

35.6]  17.46 +.37|  27.2+0.8 

35.03 +.98 

43.6 

-0.7 

28.83- 

K99 

29.2-0.6 

33.19  +.98 

32.4  -1.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

6  Craterit. 

r  Leonia. 

•A  Draconis. 

vLeonia. 

Mean 
Solar 
Date. 

1 

Bight 
Atoen^n. 

DecUnatkm 

RlgM 
Aieemdon. 

Declination 
North. 

Right 
Ascension. 

Declination 
Honk, 

Right 
AscensioB. 

i 

h      m 

11  12 

14    4 

h      m 

11  21 

o         / 

3  33 

h     m 

11  23 

70 

2 

h      m 

11  30 

6    6 

[ 

Jan.     0.7 

53!l4  +.32 

40'.'8  +9.4 

17.63 +.39 

63.1  -9.0 

42!72+.78 

20'.0  -0.1 

2o!o7+.39 

36'.V  +9.1 

10.7 

53.44     sa 

43.2    9.4 

17.94    .99 

61.1     1.9 

43.47 

.79 

20.2  +0.5 

20.38    .30 

38.8    9.0 

20.6 

63.71     .95 

45.5    9.3 

18.22    .90 

59.3    1.7 

44.16 

.65 

21.1 

1.1 

20.67    .97 

40.7     1.8, 

30.6 

53.95    .99 

47.8    9JJ 

18.47    .93 

57.8    1.4 

44.76 

.56 

22.5 

1.7 

20.92    .93 

42.4     1^ 

Feb.    9.6 

64.14    .17 

60.0    9.1 

18.68    .18 

56.6    1.9 

45.28 

.45 

24.4 

9.1 

21.13    .19 

43.9     1.4 

19.6 

64.29    .13 

62.0    1.9 

18.84    .14 

55.5    0.9 

45.67 

.33 

26.8 

9.5 

21.30    .15 

46.2    1.1 

Mar.    1.5 

64.40    .08 

53.8    1.6 

18.95    .09 

54.7    0.6 

45.96 

.91 

29.4 

9.7 

21.42    .10 

46.1    0.8 

11.5 

64.46 -{-.(M 

65.3    1.4 

19.03    .05 

54.3    0.3 

46.09  +.06 

32.2 

9.9 

21.50    .06 

46.9    0^ 

21.5 

64.47    .00 

56.6    1.1 

19.06  +.01 

64.0  -0.1 

46.11  - 

-.04 

35.1 

9.9 

21.65 +.09 

47.3    OJ. 

31.5 

64.46 -.03 

57.6    0.9 

19.06 -.09 

64.0  +0.1 

46.01 

.15 

38.0 

9.8 

21.65 -.01 

47.5  +0.1 ! 

Apr.  10.4 

54.41    .06 

58.3    0.6 

19.02    .05 

64.2    0.3 

45.81 

.95 

40.8 

9.6 

21.52    .04 

47.6  -0.1 

20.4 

54.34    .08 

58.9    0.4 

18.96    .07 

54.6    0.4 

45.52 

.33 

43.2 

9.3 

21.47    .06 

47.4    0.9  j 

30.4 

54.25    .10 

59.2  +0.9 

18.88    .09 

55.0    0.5 

45.15 

.40 

45.4 

1.9 

21.40    .08 

47.1     0.4 

May  10.3 

64.15    .11 

59.2    0.0 

18.79    .09 

55.6    0.6 

44.72 

.44 

47.1 

\.h 

21.32    .09 

46.7    OJi 

20.3 

54.04    .11 

50.1  H).9 

18.69    .10 

56.2    0.6 

44.26 

.47 

48.3 

1.0 

21.22    .10 

46.2    0J> 

1 

30.3 

53.92    .11 

68.7    0.4 

18.59    .10 

56.8    0.6 

43.78 

.48 

49.0  +0.5 

21.12    .10 

1 
45.6    0.6 

June   9.3 

53.81    .11 

58.2    0.6 

18.48    .10 

57.5    0.6 

43.29 

.48 

49.2  -0.1 

21.02    .10 

45.0    0.6 

19.2 

63.70    .11 

67.5    0.8 

18.39    .10 

58.1     0.6 

42.82 

.46 

48.9 

0.6 

20.91    .10 

44.3    0.7 1 

29.2 

53.60    .10 

56.7    0.9 

18.29    .09 

58.7    0.6 

42.37 

.43 

48.1 

1.1 

20.82    .09 

43.7    0.7' 

July    9.2 

53.60    .09 

65.7    1.0 

18.21    .08 

59.3    0.5 

41.96 

.38 

46.7 

1.6 

20.73    .08 

43.0    0.6 

19.2 

63.42    .07 

64.7    1.1 

18.13    .07 

59.8    0.5 

41.60 

.33 

44.9 

9.0 

20.65    .07 

42.4    0.6 

29.1 

63.36    .06 

63.6    1.1 

18.07    .05 

60.3    0.4 

41.30 

.97 

42.7 

9.4 

C0.58    .06 

41.8    0.5 

Aug.   8.1 

63.31    .04 

62.4    1.1 

18.03    .03 

60.6    0.3 

41.07 

.30 

40.1 

9.8 

20.64    .04 

41.3    0.4' 

18.1 

63.29  -.01 

61.3    1.1 

18.01  -.01 

60.9  -W.l 

40.90 

.19 

37.2 

3.0 

20.61  -.09 

40.9    0.3  { 

28.0 

63.29  •I-.09 

60.2    1.0 

18.01  +.09 

60.9    0.0 

40.82- 

-.04 

34.0 

a.3 

20.50 +.01 

40.6-0.9; 

Sept.   7.0 

53.32    .05 

49.3    0.8 

18.04    .05 

60.8  -0.9 

40.82  +.05 

30.7 

3.5 

20.52    .04 

40.5    0.0! 

17.0 

53.38    .06 

48.6    0.6 

18.10    .06 

60.5    0.4 

40.91 

.14 

27.1 

3.6 

20.67    .07 

40.6  +0.9 

27.0 

53.48    .19 

48.1    0.4 

18.20    .11 

59.9    0.7 

41.10 

.93 

23.5 

3.6 

20.66    .10 

41.0     0.5 

Oct.    6.9 

63.62    .16 

47.8  -0.1 

18.33    .15 

59.1    0.9 

41.38 

.33 

19.9 

3.6 

20.78    .14 

41.6    0.7 1 

16.9 

53.80    .90 

48.0  40.3 

18.50    .19 

58.1     1.9 

41.75 

.49 

16.4 

3.4 

20.94    .18 

42.4     1.0 

26.9 

54.02    .94 

48.4    0.6 

18.71     .93 

56.7    1.4 

42.22 

.51 

13.1 

3.9 

21.14    m 

43.6     1.3 

Nov.    5.8 

54.28    .97 

49.3    1.0 

18.90    .96 

55.2    1.7 

42.77 

.60 

10.0 

9.9 

21.38    .96 

45.0     1.5' 

15.8 

54.67    .30 

60.4     1.4 

19.23    .99 

53.4     1.9 

43.41 

.67 

7.2 

9.6 

21.65    .99 

46.7     1.8 

25.8 

54.88    .39 

52.0    1.7 

19.54    .39 

51.4    9.0 

44.11 

.73 

4.8 

9.1 

21.95    .31 

48.5     1.9 

Dec.    5.8 

55.21    :^ 

63.8    1.9 

19.86    .33 

49.3    9.1 

44.87 

.77 

2.9 

1.6 

22.28    .33 

50.6    9.1 

15.7 

55.55    .34 

55.9    9.9 

20.20    .34 

47.2    9.1 

45.65 

.79 

1.5 

1.1 

22.61     .33 

52.7    9J1 

26.7     55.88    .33!  58.1    9.3 

20.54    .33 

45.1     9.1 

46.44 

.78;      0.8 

-0.5 

22.95    .33    64.9    9.1 
2:^.27 +.39    57.0+9.1 

35.7     56.21  +.31 

1  60.5  +9.4 

20.86  +.31 

43.0  -9.0 

47.22  +.75 

;    0.6  +0.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Leonis. 

y  Ursae  Majorig. 

0  Virginis. 

*4  Draconis  (H.) 

Solar 
Date. 

1 

i 

Right 
Ascension. 

DeclinaUon 

Right 
ABcenidon. 

Declination 
North, 

Right 
Ascension. 

Declination 
yorth. 

Right 
Ascenbiuu. 

Decliuntioii 
AortA. 

h      m 

11  42 

15  17 

h      m 

11  47 

O            0 

54  24 

h      m 

11  58 

9  26 

h 

12 

m 

6 

0 

78 

19 

JaD.     0.7 

28!oO  +.33 

35.9  -1.8 

1.39 +.50 

32.5  -0.8 

37.49 +.33 

60.9  -9.0 

8 

7.10+1.24 

44.4 

-0.4 

10.7 

28.32    .31 

34.2    1.5 

U^     A7 

31.9  -0.3 

37.81     .31 

59.0     1.8 

8.32 

1.20 

44.3 +0.2  II 

20.7 

28.63    .39 

32.8    1.3 

2.34    .44 

31.9  +0.3 

38.12    .29 

57.3    1.5 

9.49 

1.13 

44.9 

0.8 

30.6 

28.90    .25 

31.7    0.9 

2.75    .30 

32.5 

0.8 

38.39    .26 

56.0    1.9 

10.57 

1.02 

46.0 

1.4 

Feb.    9.6 

29.13    .21 

31.0    0.6 

3.11     .39 

33.6 

1.3 

38.63    .29 

54.9    0.9 

11.52 

.87 

47.8 

9.0 

19.6 

29.32    .16 

30.6  -0.9 

3.40    .95 

35.2 

1.8 

38.83    .18 

54.1     0.6 

12.30 

.70 

50.0 

9.4 

Mar.    1.6 

29.46    .19 

30.5  -fO.i 

3.62    .18 

37.2 

9.1 

38.99    .13 

53.6  -0.3 

12.90 

.50 

52.6 

9.7 

11.5 

29.56    .08 

30.7    0.3 

3.76    .11 

39.5 

9.4 

39.10    .09 

53.5    0.0 

13.30 

.29 

55.5 

3.0 

21.5 

29.61  +.03 

31.2    0.6 

3.83 +.04 

41.9 

9.5 

39.17    .05 

53.6  +0.3 

13.49  +.09 

58.6 

3.1 

31.5 

29.63    .00 

31.9    0.8 

3.83  -.03 

44.4 

9.5 

39.20  +.01 

53.9    0.4 

13.48  • 

-.11 

61.6 

3.0 

Apr.  10.4 

29.61  -.03 

32.7    0.9 

3.77    .09 

47.0 

9.4 

39.20  -.09 

54.5    0.6 

13.27 

.30 

6^.6 

9.9 

20.4 

29.56    .06 

33.7    1.0 

3.66    .14 

49.3 

9.3 

39.17    .04 

55.2    0.7 

12.88 

.46 

67.4 

9.6 

30.4 

29.49    .08 

34.6    1.0 

3.50    .18 

51.5 

9.0 

39.12    .06 

55.9    0.8 

12.34 

.61 

69.9 

9.3 

May  10.4 

29.41    ,09 

35.6    1.0 

3.30    .21 

53.4 

1.7 

39.05    .08 

56.7    0.8 

11.68 

.79 

72.0 

1.9 

20.3 

29.31    .10 

36.5    0.9 

3.08    .23 

55.0 

1.3 

38.96    .09 

57.6    0.8 

10.91 

.81 

73.6 

1.4 

30.3 

29.21    .11 

37.4    0.8 

2.85    .94 

56.1 

0.9 

38.87    .10 

58.4    0.8 

10.07 

.87 

74.8 

0.9 

June   9.3 

29.10    .11 

38.2    0.7 

2.61    .34 

56.8+0.5] 

38.77    .10 

59.1     0.7 

9.18 

.90 

75.3  +0.3 

19.3 

28.99    .10 

38.8    0.6 

2.37    .24 

57.1 

0.0 

38.67    .10 

59.8    0.6 

8.28 

.90 

75.4  -0.2 , 

29.2 

28.89    .10 

39.3    0.4 

2.13     .23 

56.9  -0.4 1 

38.57    .10 

60.4    0.5 

7.39 

.88 

74.9 

0.8 1 

July    9.2 

28.79    .09 

39.6    0.3 

1.92    .21 

56.2 

0.9 

38.47    .09 

60.9    0.4 

6.54 

.83 

r3.8 

1.3 

19.2 

28.70    .06 

39.8  +0.1 

1.72    .18 

55.1 

1.3 

38.38    .00 

61.3    0.3 

5.74 

.76 

72.2 

1.8 

29.1 

28.63    .07 

39.8  H).l 

1.55    .16 

53.6 

1.7 

38.30    .08 

61.5+0.1 

5.02 

.68 

70.2 

9.3 

Aug.   8.1 

28.57    .06 

39.6    0.3 

1.41    .19 

51.8 

9.0 

38.23    .06 

61.6    0.0 

4.39 

.58 

67.7 

9.7 

18.1 

28.53  -.03 

39.2    OJi 

1.30    .08 

49.5 

9.4 

38.18    .04 

61.5  -0.9 

3.87 

.46 

64.8 

3.0 

28.1 

28.51    .00 

38.6    0.7 

1.24  -.04 

47.0 

9.7 

38.14  -.08 

61.2    0.4 

3.47 

.33 

61.6 

3.3 

Sept.  7.0 

28.52 +.09 

37.8    0.9 

1.22 +.01 

44.2 

9.9 

38.14  +.01 

60.7    0.6 

3.21 

.1'9 

58.1 

3.6 

17.0 

28.56    .06 

36.8    1.9 

1.25    .06 

41.2 

3.1 

38.16    .04 

60.0    0.8 

3.09- 

-.04 

54.5 

3.7 

27.0 

28.64    .00 

35.5    1.4 

1.34    .11 

38.0 

3.9 

38.22    .06 

59.1     1.0 

3.13  +.12 

50.7 

3.8 

Oct.     7.0 

28.75    .13 

34.0    1.6 

1.48    .17 

34.7 

3.3 

38.31    .12 

57.9    1.3 

3.33 

.96 

46.9 

3.8 

16.9 

28.90    .17 

32.3    1.8 

1.68     .94 

31.3 

3.3 

38.45    .16 

56.5    1.5 

3.70 

.45 

43.1 

3.7 

26.9 

29.10    .91 

30.4    9.0 

1.95    .30 

28.0 

3.3 

38.63    .20 

54.9     1.8 

4.23 

.61 

39.4 

3.6 

Nov.   5.9 

29.33    .95 

28.3    9.1 

2.28    .35 

24.8 

3.1 

38.84    .94 

53.0    J.9 

4.92 

.77 

35.9 

3.3 

15.8 

29.60    .99 

26.1     9.9 

2.66    .41 

21.8 

9.9 

39.10    .97 

51.0    9.1 

5.76 

.91 

32.7 

3.0 

25.8 

29.90    .31 

23.8    9.3 

3.09    .45 

19.1 

9.6 

39.39    .30 

48.8    2.2 

6.74 

1.03 

29.9 

9.6 

Dec    5.8 

30.23    .33 

21.5     9.9 

3.55    .48 

16.7 

9.9 

39.70    .32 

46.6    2.9 

7.83 

1.14 

27.6 

2.0 

15.8 

30.57    .34 

19.3    9.1 

4.05    .50 

14.7 

1.7 

40.04    .34 

44.4    2.9 

9.01 

1.90 

25.8 

1.5 

25.7 

30.91    .34 

17.2    9.0 

4.56    .50 

13.2 

1.9 

40.38    .34 

42.2    9.1 

10.24 

1.94 

24.7 

0.9 

36.7 

31.25  +.33 

15.4  -1.8 

5.06 +.49 

12.3 

-0.6 

40.71  +.33 

40.2  -1.9 

11.48+1.94 

24.1  -0.2 1| 

38 
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* 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT 

1 
WASHINGTON. 

1 

*(i  Chamsleontis. 

9  Virginis. 

a 

>  Cmcis. 

1 
fiCoTTl.                 1 

Solar 
Date 

Right 
Afeenalon. 

Declination 
South.  • 

Right 
Aicension. 

Declination 
JVartJL 

Right 
Asceniion. 

DecIinaUon 

SOMtk. 

Right 
Ascension. 

DecUmtloo  i 
Stnak,      ' 

h 

12  ] 

m 

10 

78   35 

h      in 

12  13 

O            1 

0    2 

h      ni 

12  19 

O           / 

62  22 

h      m 

12  27 

O             1 

22  40 

Jan.     0.7 

■ 
49.6841.18 

19.8  +1.6 

17'!56+.33 

Oe'.'o  -9.9 

25.39 +.58 

34.1 

+1.7 

35.98  +.35 

44.1  +9.1 

10.7 

50.83 

1.11 

21.6 

9.1 

17.88    .31 

64.8    9.0 

25.06 

.54 

36.1 

9Ji 

36,32    .33 

46.3    9^ 

20.7 

51.89 

1.00 

24.0 

9.6 

18.18    .99 

62.8     1.9 

26.48 

.50 

38.5 

9,6 

36.65    .31 

48.6    9.4 

30.6 

52.84 

.68 

26.7 

3.0 

18.46    .96 

61.1     1.6 

26.95 

.44 

41.4 

3.0 

36.94    .98 

51.0      9.4 

Feb.    9.6 

53.65 

.73 

29.9 

3.3 

18.71     .93 

59.5     1.4 

27.36 

.38 

44.5 

3.9 

37.21    .94 

53.4     9^ 

19.6 

54.31 

J)7 

33.4 

3.6 

18.91     .19 

58.2     l.l 

27.71 

.31 

47.9 

3.4 

37.43    .90 

55,7    9,9 

Mar.    1.6 

54.80 

.41 

37.1 

3.7 

19.08    .14 

57.2    0.9 

27.98 

.93 

51.4 

3.5 

37,62    .16 

57,9    9.1 

11.5 

55.12 

.94 

40.9 

3.8 

19.20    .10 

56.5    0.6 

28.17 

.16 

54.9 

3,5 

37,76    .19 

59.9     1.9 

21.5 

55.27  +.07 

44.8 

3.8 

19.29    .07 

56.0    0.3 

28.29 

.08 

58.4 

3.5 

37.86    .08 

61.7     1.7' 

31.5 

55.26- 

-.09 

48.5 

3.7 

19.34 +.03 

55.8  -0.1 

28..34  +.01 

61.8 

3,3 

37.92    .04 

63.3     1.5 

Apr.  10.4 

55.09 

.95 

52.2 

3.5 

19.35    .00 

55.8  +0.1 

28.32- 

-.05 

65.1 

3.1 

37.95 +.01 

64.7     1  Jl 

20.4 

54.77 

.39 

55.6 

3.3 

19.34  -.09 

56.0    0.9 

28.24 

.11 

68.1 

9.9 

37.95 -.01 

65.8     1.0, 

30.4 

54.30 

.531 

58.8 

3.0 

19.30    .05 

56.3    0.4 

28.10 

.16 

70.8 

9.6 

37.92    .04 

66.7    0.8 1 

May  10.4 

53.71 

.65 

61.6 

9.6 

19.24    .06 

56.7    0.5 

27.91 

.91 

73.2 

9.9 

37.87    .06 

67.4    0.5 

20.3 

53.01 

.75 

64.0 

9.9 

19.17    .08 

57.2    0.6 

27.67 

.95 

75.2 

1.8 

37.79    .08 

67.8    0,3 

30.3 

52.20 

.84 

66.0 

1.7 

19.09    .09 

57.8    0.6 

27.40 

.29 

76.8 

1.3 

37.71    .09 

68.0  -¥0,1 

June   9.3 

51.33 

.88 

67.5 

1.9 

19.00    .09 

58.5    0.6 

27.09 

.39 

77.9 

0.9 

37.61    .10 

67.9  -0,1 

19.3 

50.40 

.95 

68.5 

0.7 

18.90    .10 

59.1     0.6 

26.76 

.34 

78.6  44).4 

37.50    .11 

67.7    0.3 

29.2 

49.43 

.97 

68.9  -fO.l 

18.80    .10 

59.7    0.6 

26.42 

.35 

78.7  -0.1 

37.38    .19 

67,2    0.5    . 

July    9.2 

48.46 

.96 

68.7  H).4 

18.70    .10 

60.3    0.6 

26.07 

.35 

78.4 

0.6 

37.26    .19 

66.6    0.7: 

19.2 

47.51 

.93 

68.1 

0.9 

18.60    .09 

60.9    0.5 

25.72 

.34 

77.6 

1.0 

37.14    .19 

65.8    0.9 

29.1 

46.60 

.86 

66.9 

1.5 

18.52    .08 

61.4    0.5 

25.39 

.32 

76.4 

1.5 

37.02    .11 

64.8    1.0 

Aug.   8.1 

45.78 

.77 

65.1 

1.9 

18.44    .07 

61.9    0.4 

25.08 

.99 

74.7 

1.9 

36.91    .10 

63.7     l.r 

18.1 

45.07 

.65 

63.0 

9,3 

18.37    .05 

62.2    0.3 

24.81 

.24 

72.6 

9.9 

36,82    .08 

62.5    13 

28.1 

44.49 

.49 

60,5 

9.6 

18.33    .03 

62.4  +0.1 

24.59 

.18 

70.3 

9.5 

36.75    .06 

61.3    1.9 

1 

Sept.  7.0 

44.07 

.39 

57.7 

9.9 

18.31  -.01 

62.5  -0.1 

24.44 

.12 

67.7 

9.6 

36.70  -.03 

60.1     1.1 

17.0 

43.84  ■ 

-.13 

54.8 

3.0 

18.31  +.02 

62.3    0.3 

24.36- 

-.04 

65.0 

9.7 

36.69    .00 

59.0    1.0 

27.0 

43.80  +.07 

51.7 

3.0 

18.36    .06 

61.9    0.5 

24.36  +.05 

62.3 

9,6 

36.71  +.05 

58.1    0.9 

Oct.     7.0 

43.96 

.98 

48.8 

9.9 

18.44    .10 

61.3    0.7 

24.46 

.14 

59.7 

9.5 

36.78    .09 

57.3    0.e 

16.9 

44.35 

.48 

46.0 

9.7 

18.56    .14 

60.5    1.0 

24.64 

.23 

57.3 

9,9 

36.89    .14 

56.8  -0.3 

26.9 

44.93 

.67 

43.4 

9.3 

18.72    .18 

59.3    1.3 

24.91 

.39 

55.3 

1,9 

37.05    .18 

56,7    0.0 

Nov.    5.9 

45.70 

.85 

41.3 

1,9 

18.93    ,93 

57.9     1.5 

25.27 

.40 

53.6 

1.4 

37.26    .23 

56.8  40.3 

15.8 

46.63 

.99 

39.7 

1.3 

19.17    .96 

56.3     1.8 

25.70 

.47 

52.4 

0.9 

37.51    JX7 

57.4    0.7 

25.8 

47.69 

1.10 

:w.6 

0.8 

19.45    .99 

54.4    9.0 

26.20 

.52 

51.7  -0.4 

37.80    .31 

58.3    1.1 

Dec.    5.8 

48.84 

1.18 

38.2 

-0,1 

19.76    .39 

52.3    9,1 

26.74 

,56 

51,7  -H)J2 

38.12    .33 

59.6    1,5 

15.8 

50.04 

1.91 

38.4  40.5 

20.08    .33 

50.2    S.9 

27.32 

.58 

52,2 

0.6 

38.46    .35 

61,2    1.8 

25.7 

51.26 

1.90 

39.2 

u. 

20.42    .34 

48.0    9.9 

27.91 

.58 

53.3 

1.4 

38.82    .35 

63.1    9.0 

35.7 

52.4541.16 

40.7  +1.7 

20.75  +.33 

45.9  -9.1 

28.49 +.57 

55.0+1 ,9 1 

39,17 +.35 

65.2+^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•« 

Draconis. 

*32  Camelop.  (foil.) 

12  Can.  Venaticorum. 

ff  Virginia. 

SoUr 
Date. 

— 

Anoendon. 

Declination 
North. 

Right 
Aaeenition. 

DtHJioatlon 
NortA. 

Right 

Declination 
North, 

Right 
Avcen^ion. 

Doclinntlon 
South. 

h      in 

12  27 

70  29 

h      m 

12  48 

o 

84 

6 

h      m 

12  49 

o 

39 

d 

h      m 

13    3 

O           I 

4  50 

Jan.     0.8 

i 

56.85 +.79 

44.2 

-1.0 

10.43+2.28 

36.0  -0.9 

58.29  +.40 

49^3 

-1.9 

15.23  +.33 

50'.9  +9.1 

10.7 

57.63 

.77 

43.6  -0.3 

12.73  2.30 

35.4 

-0.2 

58.69    .39 

47.6 

1.4 

15.56    .33 

53.0    9.1 

20.7 

58.39 

.74 

43.6  +0.3 

15.01  2.23 

35.5  +0.4 

59.07    .37 

46.5 

0.9 

15.88    .31 

55.1    9.0 

30.7 

59.10 

.67 

44.3 

1.0 

17.18  2.09 

36.2 

1.0 

59.44    .35 

45.9 

-0.3 

16.19     .29 

57.0     1.8 

Feb.    9.6 

59.74 

.59 

45.5 

1J> 

19.17  1.88 

37.6 

1.7 

59.77    .31 

45.8+0.2 

16.46    .26 

58.7     1.6 

19.6 

60.29 

.49 

47.3 

2.0 

20.91  1.60 

39.5 

9.1 

60.06    .27 

46.3 

0.7 

16.71    .23 

60.3    1.4 

Mar.    1.6 

60.73 

.38 

49.6 

a.5 

22.34  1.26 

41.9 

9.6 

60.30    .22 

47.2 

1.1 

16.92    .19 

61.5    1.1 

11.0 

61.05 

.96 

52.2 

2.7 

23.42    .88 

44.6 

9.9 

60.49    .17 

48.5 

1.5 

17.09    .15 

62.6    0.9 

21.5 

61.24 

.14 

55.1 

2.9 

24.11     .49 

47.6 

3.1 

60.63    .12 

50.2 

1.8 

17.22    .12 

63.3    0.6 

31.5 

61 .32 +.01 

58.1 

3.0 

24.40  +.09 

50.7 

3.1 

60.72    .07 

52.1 

2.0 

17.32    .08 

63.8    0.4 

Apr.  10.5 

61.27- 

-.10 

61.1 

2.9 

24.29  -..W 

53.8 

3.0 

60.77  +.02 

54.2 

2.1 

17.39    .05 

64.1  +0.9 

20.5 

61.12 

.90 

63.9 

2.7 

23.81    .67 

56.8 

3.9 

00.77  -.02 

56.4 

2.2 

17.42  +.02 

64.2    0.0 

30.4 

60.87 

.29 

66.6 

2.5 

22.97    .99 

59.6 

2.6 

60.73    .05 

58.6 

2.1 

17.43    .00 

64.1  -0.2 

May  10.4 

60.54 

.37 

68.9 

2.1 

21.a3  1.28 

62.0 

9.3 

60.66    .09 

60.6 

1.9 

17.42  -.03 

63.9    0.3 

20.4 

60.14 

.43 

70.8 

1.7 

20.42  1.52 

64.0 

1.8 

60.56    .11 

62.5 

1.7 

17.38    .05 

63.6    0.4 

30.3 

59.69 

.47 

72.3 

1.2 

18.80  1.70 

65.5 

1.3 

60.44    .13 

64.1 

1.5 

17.32    .06 

63.1    0.5 

June    9.3 

59.20 

.49 

73.3 

0.7 

17.03  1.83 

66.5 

0.7 

60.30    .15 

65.4 

1.2 

17.25    .08 

62.6    0.5 

19.3 

58.70 

.51 

73.8  +0.2 

15.16  1.91 

67.0  +0.2 

60.15    .15 

66.5 

0.8 

17.17    .09 

62.1    0.6 

29.3 

58.19 

.50 

73.7  -0.3 

13.23  1.93 

66.9  -0.4 

59.99    .16 

67.1 

0.5 

17.08    .10 

61.5    0.6 

July    9.2 

57.69 

.49 

73.1 

0.9 

11.32  1.89 

66.2 

0.9 

59.83    .16 

67.4  +0.1 

16.97    .11 

60.9    0.6 

19.2 

57.21 

.46 

72.0 

1.3 

9.46  1.89 

65.0 

1.4 

59.66    .16 

67.3  -0.3 

16.87    .11 

60.3    0.6 

29.2 

56.77 

.42 

70.4 

1.8 

7.70  1.70 

63.3 

9.0 

59.51    .15 

66.8 

0.7 

16.76    .11 

59.8    0.6' 

Aug.    8.2 

56.37 

.37 

68.3 

2.3 

6.08  1.54 

61.1 

9.4 

59.36    .14 

65.9 

1.0 

16.65    .10 

59.2    0.51 

18.1 

56.03 

.31 

65.8 

2.7 

4.63  1.35 

58.5 

9.8 

59.24    .12 

64.7 

1.4 

16.55    .09 

58.8    0.4! 

28.1 

55.75 

.24 

62.9 

3.0 

3.39  1.12 

55.5 

3.2 

59.13    .10 

63.1 

1.7 

16.47    .07 

58.4    0.3' 

Sept.  7.1 

55.55 

.16 

59.7 

3.3 

2.40     .86 

52.2 

3.4 

59.04    .07 

61.2 

9.1 

16.40    .05 

58.1  -0.2 

17.0 

55.43- 

-.07 

56.3 

3.5 

1.67    .59 

48.6 

3.7 

58.99  -.03 

59.0 

94 

16.36  -.02 

58.1    0.0 

27.0 

55.40 +.02 

52.7 

3.7 

1.24  -.28 

44.8 

3.8 

58.98 +.01 

56.4 

9.6 

16.35 +.01 

58.2  +0.2 

Oct.     7.0 

55.47 

.12 

48.9 

3.8 

1.11 +.04 

41.0 

3.9 

59.02    .06 

53.7 

9.8 

16.38    .05 

58.5    0.4 

17.0 

55.65 

.33 

45.1 

3.8 

1.31     .37 

37.0 

3.9 

59.10    .11 

50.8 

3.0 

16.45    .09 

59.0    0.7 

26.9 

55.93 

.33 

41.3 

3.7 

1.85    .70 

33.2 

3.8 

59.24    .16 

47.7 

3.1 

16.57    .14 

59.8    0.9 

Nov.    5.9 

56.31 

.44 

37.7 

3.5 

2.71  1.03 

29.5 

3.6 

59.42    .21 

44.5 

3.2 

16.73    .19 

60.9    1.2 

15.9 

56.80 

.53 

34.3 

3.3 

3.91   1.35 

26.0 

3.3 

59.66    .26 

41.3 

3.1 

16.94    .23 

62.3    1.5 

25.9 

57.38 

.62 

31.2 

2.9 

5.40  1.63 

22.9 

9.9 

59.95    .31 

38.3 

3.0 

17.19     .97 

63;9     1.7 

Dec.    5.8 

58.05 

.69 

28.5 

2.5 

7.16  1.89 

20.2 

9.5 

60.28    .35 

35.3 

2.8 

17.47    .30 

65.7    1.9 

15.8 

58.77 

.75 

26.3 

1.9 

9.17  2.10 

18.0 

1.9 

60.65    .38 

32.7 

2.5 

17.78    .32 

67.7    2.0 

25.8 

59.54 

.78 

24.6 

1.4 

11.34  2.93 

16.3 

1.3 

61.03    .39 

30.3 

2.1 

18.11     .33 

69.8    9.1 

35.7 

60.33+.?^ 

23.6  -0.7 

13.60+2.29 

15.3  -0.7 

61.43  +.40 

28.4 

-1.7 

18.45 +.33 

71.9  +9.1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Virginis. 
{Sptca.) 

^  Virginis. 

J7  UrsiB  Majoris. 

1 

fl  Bootis. 

Mean 
Solar 
Date. 

i 

1 

Right 
Ascension. 

Deelinatlon 
South. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Right 
Aseenidon. 

North. 

h      m 

13  18 

O          1 

10  29 

h      m 

13  28 

d    3 

h      m 

13  42 

0       ' 

49  56 

h      m 

13  48 

19    2 

Jan.     0.8 

22'!74  +.34 

3.9  49.1 

i 
5.99  +.33 

58'.7  -9.9 

25!86  +.43 

79.2  -9J8 

31.18 +.33 

43.3  -9J 

10.8 

23.08    .33 

6.0    9.1 

6.32    .33 

56.5    9.1 

26.29 

.44 

77.2    1.7 

31.51     .34 

41.0    9.1 

80.7 

23.41    .32 

8.1     9.0 

6.64    .39 

54.5     1.9 

26.74 

.44 

75.8    1.1 

31.85    .33 

39.1     1.7 

30.7 

23.72    M 

10.0     1.9 

6.95    .30 

52.7     1.7 

27.18 

.43 

74.9  -0.5 

32.18    .39 

37.6     1.31 

Feb.    9.7 

24.00    .»7 

11.9     1.8 

7.24    .97 

51.1     1.6 

27.59 

.40 

74.7  40.1 

32.49    .30 

36.5    0^ 

19.7 

24.26    Si 

13.7     1.6 

7.50    JM 

49.8    1.9 

27.97 

^ 

75.1     0.7 

32.77    .97 

35.7    0.5 

Mar.    1.6 

24.48    .90 

15.2     1.4 

7.73    .91 

48.8    0.9 

28.31 

.31 

76.1     1.9 

33.03    Ski 

35.5  -0.1 

11.6 

24.67    .17 

16.5    1.9 

7.92    .18 

48.0     0.6 

28.59 

.96 

77.6    1.7 

33.24    .90 

35.6+0.3 

21.6 

24.82    .13 

17.6    1.0 

8.08    .14 

47.5    0.3 

28.82 

.90 

79.5    t.1 

33.43    .16 

36.1     0.7 

31.5 

24.93    .10 

18.4    0.7 

8.20    .11 

47.3  -0.1 

28.99 

.14 

81.8     9.4 

33.57    .13 

36.9     1.0 

Apr.  10.5 

25.02    .07 

19.0    0.S 

8.29    .07 

47.3  +0.1 

29.11 

.09 

84.3    9.6 

33.68    .09 

38.1     1.9 

20.5 

25.07    .04 

19.4    0.3 

8.35    .04 

47.6    0.3 

29.16 +.03 

86.9    9.6 

33.75    .06 

39.4     1.4' 

30.5 

25.09  +.01 

19.7  +0.9 

8.38 +.09 

47.9    a.4 

29.17- 

-.09 

89.6    9.6 

33.80 +.03 

40.8     1.5 

May  10.4 

25.09 -.01 

19.7    0.0 

8.39  -.01 

48.5    0.6 

29.13 

.07 

92.2    9.5 

33.81     .00 

42.3     1.5 

20.4 

25.07    .03 

19.7  -0.1 

8.37    .03 

49.1     0.6 

29.04 

.11 

94.6    9.3 

33.80 -.03 

43.8     IJS 

30.4 

25.02    .05 

19.5    0.9 

8.33    .05 

49.7    0.7 

28.91 

.14 

96.8    9.0 

33.76    .05 

45.3     1.4 

June   9.4 

24.96    .07 

19.2    0.3 

8.27    .07 

50.4    0.7 

28.75 

.17 

98.7     1.7 

33.70    .07 

46.6     1.3 

19.3 

24.88    .09 

18.8    0.4 

8.19    .08 

51.1    0.7 

28.57 

.90 

100.2    1.3 

33.61    .09 

47.8     1.1 

29.3 

24.79    .10 

18.3    0.5 

8.11    .09 

51.7     0.6 

28.36 

.29 

101.3     0.9 

33.52    .10 

48.8    0.9 

July    9.3 

24.68    .11 

17.8    0.6 

8.00    .10 

52.4     0.6 

28.14 

.93 

101.9  +0.4 

33.40    .19 

49.6    0.7 

19.2 

24.57    .11 

17.2    0.6 

7.90    .11 

52.9    0.5 

27.91 

.93 

102.1    0.0 

33.28    .13 

50.2    0.4 

29.2 

24.45    .la 

16.6     0.6 

7.78    .19 

53.4    0.4 

27.67 

.94 

101.8  H).5 

33.15    .13 

50.5+0.9 

Aug.   8.2 

24.34    .11 

16.0     0.6 

7.66    .11 

53.8    0.3 

27.43 

.93 

101.1     1.0 

33.01    .13 

50.5  -0.1 

18.2 

24.23    .10 

15.4     0.6 

7.55    .11 

54.1     0.9 

27.21 

J29 

99.9    1.4 

32.88    .13 

50.3    0.4 

28.1 

24.13    .09 

14.8    0.5 

7.45    .09 

54.3  -W.l 

27.00 

.19 

98.3    1.7 

32.76    .11 

49.7    0.7 

Sept.   7.1 

24.05    .07 

14.3    0.4 

7.37    .07 

54.3  -0.1 

26.82 

.17 

96.2    9.9 

32.65    .10 

48.9    04» 

17.1 

24.00  -.04 

13.9    0.3 

7.31     .05 

54.1    0.3 

26.67 

.13 

93.8    9.6 

32.57    .07 

47.8     \s 

27.1 

23.97    .00 

13.7  -0.1 

7.28 -.01 

53.7    0.5 

26.56 

.08 

91.1     9.9 

32.51  -.04 

46.5     1.5 

Oct.     7.0 

23.99 +.04 

13.7  +0.1 

7.28  +.03 

53.1     0.7 

26.50- 

-.03 

88.0    3.9 

32.48    .00 

44.8     1.8 

17.0 

24.05    .08 

13.9    0.3 

7.33    .07 

52.3    1.0 

26.50  +.03 

84.7     3.4 

32.50  +.04 

42.9    9.0 

27.0 

24.15    .13 

14.3    0.6 

7.42    .11 

51.2    1.9 

26.55 

•" 

81.2     3.5 

32.56    .09 

40.7     9.3: 

Nov.    5.9 

24.30    .18 

15.1     0.9 

7.55    .16 

49.9    1.5 

26.68 

.15    77.6     3.6 

32.68    .14 

38.4    9J»; 

15.9 

24.50    .29 

16.1     1.1 

7.73    .90 

48.3    1.7 

26.86 

.99    74.0     3.6 

32.84    .18 

35.8      9.6; 

25.9 

24.74    .96 

17.4    1.4 

7.96    .95 

46.5    1.9 

27.11 

.98*    70.5     3.5 

33.05    .23 

33.1      9.7 1 

Dec.    5.9 

25.02    .99 

18.9    1.7 

6.23    .98 

44.5    9.0 

27.43 

.34    67.1     3.9 

33.30    .97 

30.4    0.7 

15.8 

25.33    .39 

20.7    1.9 

8.52    .31 

42.4    9.1 

27.79 

.38    64.0     9.9 

33.58    .30 

27.7    9.6 

25.8 

25.65    .33 

22.7    9.0 

8.84    .39   40.3    9.2 
9.I7+.33I  38.1  -9J1 

28.19 

.49'   61.2     9.5 

33.90    .39 

25.1    9Ji 

35.8 

25.99  +.34 

24.7  +t.l 

28.62 +.44'  58.9 -9.1 1 

34.23 +.33 

22.7-9.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

/?  Centauri. 

•o 

Draconis. 

d  BootiB. 
(^returns.) 

e  Bootis. 

Eight 
Afoension. 

DeeUoatUm 
South, 

Right 
AflceDNion. 

NoHk, 

Right 
AMeoHkm. 

DeelinaUon 

Rigbt 
AioeiMkm. 

DeelinaUon 
fiortk. 

h     m 

13  54 

59  44 

h 

14 

m 

0 

64  59 

h     m 

14    9 

19  50 

h      m 

14  20 

52  26 

Jmn.     0.8 

■ 
42.38 +.56 

34.6  +0.6 

■ 
51.98 +.57 

2l'.8  -9.3 

45.16 +.39 

7a5-«.5 

46!49  +.41 

43.8  HW 

10.8 

42.94    .56 

3S.4 

1.1 

52.57 

.60 

19.8 

1.7 

45.49    .33 

76.1     9.9 

46.92    .44 

41.4    9.1 

20.8 

43.50    .55 

36.8 

1.5 

53.19 

.69 

18.4 

1.0 

45.82    .33 

74.0    1.9 

47.38    .45 

39.6    1.5 

30.7 

44.06    .53 

38.5 

1.9 

53.81 

.61 

17.7  -0.4 

46.15    .39 

72,4    1.5 

47.83    .45 

38.4    0.9 

Feb.     9.7 

44.56    .49 

40.7 

9.3 

54.40 

.58 

17.7  40.3 

46.46    .30 

71.1     1.0 

48.27    .43 

37.8  -0.3 

19.7 

45.04    .45 

43.1 

9.6 

54.96 

.53 

18.3 

0.9 

46.76    .98 

70.3    0.6 

48.69    .40 

37.9  +0.4 

Mar.     1.7 

45.46    .40 

45.8 

9.8 

55.46 

.47 

19.6 

1.5 

47.02    J» 

69.9-0.9 

49.07    ^ 

38.6    1.0 

11.6 

45.84    .35 

48.7 

9.9 

55.89 

.39 

21.3 

9.0 

47.25    .99 

70.0  40.3 

49.41    .31 

39.8    1.5 

21.6 

46.15    .99 

51.7 

3.0 

56.24 

.31 

23.6 

9.4 

47.45    .18 

70.4    0.6 

49.70    .96 

41.6    9.0 

31.6 

46.40    .SB 

54.8 

3.1 

56.51 

.99 

26.2 

9.7 

47.62    .15 

71.2    1.0 

49.93    .90 

43.7    9.3 

Apr.  10.5 

46.60    .16 

57.8 

3.0 

56.68 

.13 

29.1 

9.9 

47.74    .11 

72.4    1.9 

50.10    .14 

46.2    9.6 

20.5 

46.73    .10 

60.8 

9.9 

56.77 +.04 

32.1 

3.0 

47.84    .08 

73.7    1.4 

50.22    .08 

4H^)  9.7 

30.5 

46.81  +.04 

63.7 

9.8 

56.77- 

-.04 

35.1 

3.0 

47.90    .05 

75.2    1.5 

50.27 +i)3 

51.7     9.8 

May  10.5 

46.82 -.01 

66.4 

9.6 

56.69 

.19 

38.0 

S.8 

47.93 +.09 

76.7    1.6 

50.27  -.09 

54.5    9.7 

20.4 

46.78    .07 

68.9 

9.3 

56.54 

.19 

40.7 

9.6 

47.93 -.01 

78.3    1.5 

50.22    J07 

57^    9.6 

30.4 

46.69    .19 

71.1 

9.0 

56.31 

.95 

43.1 

9.3 

47.90    .04 

79.8    1.5 

50.12    .19 

59.7    9.3 

June    9.4 

46.54    .17 

73.0 

1.7 

56.03 

.30 

45.2 

1.9 

47.85    .06 

81.2    1.3 

49.98    .16 

61.9    9.0 

19.4 

46.35    .91 

74.5 

1.3 

55.71 

.35 

46.9 

1.4 

47.78    .08 

82.5    1.9 

49.80    .19 

63.8    1.7 

29.3 

46.11    .95 

75.7 

0.9 

55.34 

.38 

48.0 

0.9 

47.69    .10 

83.6    1.0 

49.60    .99 

65.2    1.3 

July    9.3 

45.84    .98 

76.4  +0.5 

54.94 

.40 

48.7  +0.4 

47.57    .19 

84.4    6.7 

49.36    M 

66.3    0.8 

19.3 

45.54    .31 

76.7 

0.0 

54.53 

.49 

48.9  -0.1 

47.45    .13 

85.0    0.5 

49.10    .96 

66.9  +0.3 

29.2 

45.22    .39 

76.5  -0.4 

54.11 

.49 

48.5 

0.6 

47.31    .14 

85.4  +0.9 

48.84    .97 

07.0  -0.1 

Aug.    8.2 

44.90    .33 

75.9 

0.8 

53.69 

.41 

47.7 

1.1 

47.17    .14 

85.5  -0.1 

48.56    Ji7 

66.6    0.6 

18.2 

44.58    .31 

74.9 

1.9 

53.28 

.39 

46.3 

1.6 

47.02    .14 

85.3    0.3 

48.29    .97 

65.7     1.1 

28.2 

44.28    .98 

73.4 

1.6 

52.90 

.36 

44.5 

9.1 

46.88    .13 

84.8    0.6 

48.02    .95 

64.4    1.6 

Sept.   7.1 

44.02    .94 

71.7 

1.9 

52,55 

.39 

42.2 

S.5 

46.76    .19 

84.0    1.0 

47.78    .33 

62.6    9.0 

17.1 

43.80    .19 

69.6 

9.9 

52.25 

.97 

39.4 

9.9 

46.65    .00 

82.9    1.9 

47.56    .90 

60.4     9.4 

27.1 

43.64    .19 

67.4 

9.3 

52.01 

.91 

36.4 

3.9 

40.57    .06 

81.5    1.5 

47.39    .16 

57.8    9.8 

Oct.     7.1 

43.56 -.04 

65.0 

9.4 

51.84 

.13 

33.0 

3.5 

46.52 -.03 

79.8    1.8 

47.25    .16 

54.9    3.1 

17.0 

43.56 +.04 

62.6 

9.3 

51.75 

-.05 

29.3 

3.7 

46.51  +.01 

77.8    9.1 

47.18 -.04 

51.6    3.4 

27.0 

43.65    .14 

60.3 

9.9 

51.74 +.04 

25.6 

3.8 

46.55    .06 

75.6    9.3 

47.16 +.09 

48.1     3.6 

Nov.    6.0 

43.83    .93   58.2 

1.9 

51.83 

.14    21.7 

3.9 

46.64    .11 

73.1     9.5 

47.22    .09 

44.5    3.7 

15.9 

44.1,0    .31    56.4 

1.6 

52.02 

.93    17.8 

3.8 

46.77    .16 

70.5    9.7 

47.34    .16 

40.7     3.7 

25.9 

44.46    .39   55.0 

1.9 

52.30 

.39    14.0 

3.7 

46.96    .91 

67.8    9.8 

47.54    .33 

37.0     3.7 

Dec.    6.9 

44.88    .46;  5-1.0 

0.7 

52.67 

.41     10.5 

3.4 

47.19    .95 

64.9    9.8 

47^    .99 

33.4    3.5 

15.9 

45.37    .51    53.6  H).9 

53.12 

.48      7.2 

3.0 

47.46    .99 

62.2    9.7 

48.13    .35 

30.0    3.3 

25.8 

45.90    .54!  5.3.5+0.3 

53.64 

.55      4.4 

9.6 

47.76    .31 

59.5    9.6 

48.50    .40 

'  2C.9    9.9 

35.8 

46.46  +.56*  54.1  40.8 

54.21  +.50     2.0  -9.1 

48.08 +.28 

5C.9  Hl.4 

48.92 +.43 

24.2-9.4 

3oa 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.               1 

1 

*5  UrsiB  Minoris. 

o«  Centauri. 

€  Bootis. 

a*  Librs.            | 

M6aQ 
Solar 
Date. 

, 

1 

Right 
AHcendon. 

Declination 
North, 

Right 
Asceniiion. 

Declination 
South. 

Right 
AitcenMion. 

DecIlnaHon 
North, 

Right 
Ascenjdon. 

Somtk. 

1 

h      m 

14  27 

76  15 

h      m 

14  30 

60 

17 

h      111 

14  39 

27  36 

h      m 

14  43 

15  30 

Jan.     0.8 

46.63 +.88 

57.0  -9.4 

49.72  +.53 

33.2 

0.0 

19'!54  +.aa 

67.0  -9.6 

42.92  +.39 

4JJ  +1.6 

10.8 

47.55 

.95 

54.9     1.8 

50.27    .55 

33.5  +0.5 

19.87    .33 

64.5    9.3 

43.25    .33 

5.8     1.7 

20.8 

48.53 

1.00 

53.5    1.9 

50.83    .56 

34.3 

1.0 

20.21    .34 

62.4     1.9 

43.58    .33 

7.5     1.7 ' 

30.7 

49.54 

1.01 

52.6  -0.5 

51.39    .55 

35.5 

1.4 

20.55    .34 

60.7    1.5 

43.91    .33 

9.2     1.7 

Feb.    9.7 

50.55 

.99 

52.5  +0.9 

51.93    .53 

37.2 

1.8 

20.89    .33 

59.5     1.0 

44.23    .31 

10.9     1.6 

1 

19.7 

51.52 

.93 

53.0    0.8 

52.44    .49 

39.1 

9.1 

21.21    .31 

58.7  -0.5 

44.54    .99 

12.5    ijs! 

Mar.    1.7 

52.41 

.84 

54.1     1.4 

52.91    .45 

41.4 

9.4 

21.50    .98 

58.5    0.0 

44.82    .97 

13.9     1.4 

n.G 

53.20 

.73 

55.9    9.0 

53.34    .40 

44.0 

9.6 

21.77    .95 

58.8 +0Ji 

45.08    JM 

15.2     1.9 

21  .G 

53.86 

.59 

58.1    9.4 

53.71    .34 

4G.7 

9.7 

22.00    .99 

59.6    1.0 

45.31    .91 

16.4     1.0 

31.6 

54.-38 

.44 

60.8    9.8 

54.03    .99 

49.5 

9.8 

22.20    .18 

60.8    1.3 

45.51    .19 

17.3    0.81 

Apr.  lO.G 

54.74 

.96 

63.7    3.0 

54.28    .93 

52.3 

9.9 

22.36    .14 

62.3    1.6 

45.68    .16 

18.0     0.7 

20.5 

54.94  +.12 

66.7    3.1 

54.48    .17 

55.2 

9.8 

22.49    .11 

64.0     1.9 

45.83    .13 

18.6    0.5 

30.5 

54.98- 

-.04 

69.8    3.1 

54.63    .11 

58.0 

9.8 

22.58    .07 

66.0     9.0 

45.94    .10 

19.1      0.4 

May  10.5 

54.86 

.19 

72.9    3.0 

54.70  +.05 

60.7 

9.6 

22.64    .04 

68.0    9.0 

46.02    .07 

19.4     0.9 1 

20.4 

54.59 

.34 

75.8    9.7 

54.72  -.01 

63.3 

9.5 

22.66  +.01 

70.1     9.0 

46.08    .04 

19.5  +0.1 . 

1 

30.4 

54.18 

.46 

78.4    9.4 

54.68    .07 

65.7 

9.9 

22.65  -.09 

72.0     1.9 

46.10  +.01 

19.6    0.0 

June   9.4 

53.66 

.58 

80.6    9.0 

54.58    .13 

67.8 

9.0 

22.61    .05 

73.9    1.8 

46.10  -.09 

19.5  -o.i 

19.4 

53.03 

.67 

82.5    1.6 

54.42    .18 

69.6 

1.6 

22.54    .08 

75.6     1.6 

46.07    .04 

19.4    0.1. 

29.3 

52.32 

.75 

83.8    l.i 

54.21     .93 

71.0 

1.3 

22.45    .10 

77.0     1.3 

46.02    .07 

19.2    Oi}' 

July    9.3 

51.54 

.60 

84.7    0.6 

53.96    .98 

72.1 

0.9 

22.33    .13 

78.2    1.0 

45.93    .09 

19.0    0.3' 

19.3 

50.72 

.64 

85.0  -fO.i 

53.66    .31 

72.8  +0.4 

22.20    .14 

79.1    0.7 

45.83    .11 

18.7    0.3 

29.3 

49.87 

.85 

84.8-0.5 

53.33    .34 

73.0 

0.0 

22.04    .16 

79.6  +0.4 

45.71    .13 

18.3    0.4 

Aug.   8.2 

49.02 

.85 

84.1     1.0 

52.99    .35 

72.8  -0.4 

21.88    .17 

79.8    0.0 

45.58    .14 

17.9    0.4 

18.2 

48.18 

.89 

82.8    1.5 

52.64    .35 

72.2 

0.9 

21.71    .17 

79.7  -0.3 

45.43    .14 

17.4     0.5* 

28.2 

47.37 

.78 

81.1    9.0 

52.29    .33 

71.1 

1.3 

21.55    .16 

79.2    0.7 

45.29    .14 

16.9     0.5! 

Sept.   7.1 

46.62 

.71 

78.9    9.4 

51.97    .30 

69.7 

1.6 

21.39    .15 

78.3    1.0 

45.15    .13 

16.5    0.4 

17.1 

45.95 

.63 

76.2    9.8 

51.70    .95 

67.9 

1.9 

21.25    .13 

77.1     1.4 

45.03    .11 

16.1     0.4! 

27.1 

45.37 

.53 

73.2    3JJ 

51.47    .19 

65.8 

9.1 

21.13    .10 

75.5     1.7 

44.93    .06 

15.7    0.3 

Oct.     7.1 

44.90 

.40 

69.8    3.5 

51.31    .19 

63.6 

9.3 

21.04    .07 

73.7    9.0 

44.86  -.06 

15.4  -0.9 

17.0 

44.56 

.96 

66.2    3.7 

51.^  -.03 

61.3 

9.3 

21.00 -.09 

71.4    9.3 

44.84    .00 

15.3    0.0! 

27.0 

44.37- 

-.11 

62.4     3.9 

51.24  +.06 

58.9 

9.3 

21 .00 +.03 

69.0    9.6 

44.86 +.05 

15.4 +OJ1! 

Nov.    6.0 

44.33 +.05 

58.5    3.9 

51.35    .15 

56.7 

9.1 

21.05    .08 

66.2    9.8 

44.93    .10 

15.G    0.4 

16.0 

44.46 

.91 

54.5    3.9 

51.55    J24 

54.7 

1.9 

21.15    .13 

63.3    3.0 

45.05    .15 

16.1     0.6 

25.9 

44.76 

.38 

50.7    3.7 

51.84     .33 

53.0 

1.5 

21.31    .18 

60.3    3.0 

45.22    .19 

16.9    0.9 

Doc.    6.9 

45.21 

.53 

47.0    3.5 

52.21    .40 

51.6 

1.1 

21.51    .93 

57.2    3.1 

45.44    .94 

17.9     l.l 

Ift.U 

45.82 

.68 

43.7    3.9 

52.65    .47 

50.7 

0.7 

21.76    .97 

54.2    3.0 

45.70    .98 

19.1      1.3 

25.H 

46.57 

.80 

40.7    9.7 

53.14    .59 

50.2  H).9 

22.05    .30 

51.3    9.8 

45.99    .31 

20.5     iJi 

:m».h 

47.43  +.»! 

38.2  -9.9 

53.68 +.55 

50.2  +0.3 

22.37  +.33 

48.6  -4.5 

46.31  +.33 

22.1  +1.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*/3  Ursffi  Minoris. 

/?  Bootis. 

3  Libras. 

fi^  Bootis. 

i       Mean 
Solar 
Dute. 

Right 
Aflcengion. 

Declination 
North. 

Right 
Ascension. 

Declination 
Ntntk, 

Right 
Aicenaion. 

Declination 
South, 

Right 
Afteendon. 

Declination 
North, 

h      m 

14  51 

74  40 

h      ro 

14  57 

40  53 

h      m 

15  10 

O           1 

8  54 

h      m 

15  19 

1 

O            / 

37  49 

Jan.      0.8 

8 

3.31  +.74 

45^6  t4.6 

• 

3.36  +.34 

56.1  -3.9 

8 

2.17  +.30 

10.4  +1.7 

35.17  +.31 

46.5  -3.0 

10.8 

4.09 

.83 

43.2    8.1 

3.71     .36 

53.5    8.5 

2.48    .31 

12.1      1.7 

35.49    .34 

43.7    3.6 

20.8 

4.95 

.86 

41.4     1.5 

4.08    .37 

51.2    3.0 

2.80    .33 

13.9    1.7 

35.84    .35 

41.3     8.3 

30.8 

5.85 

.91 

40.2    0.8 

4.46    .38 

49.5    1.4 

3.12    .33 

15.5    1.6 

36.20    .36 

39.4     1.6 

Feb.     9.7 

6.77 

.90 

39.7  -0.1 

4.84    .37 

48.3    0.9 

3.44    .31 

17.1     1.5 

36.56    .36 

38.0    1.1 

19.7 

7.66 

.86 

39.9  +0.5 

5.20    .35 

47.8  H).3 

3.74  •  .30 

18.5    1.3 

36.92    .35 

37.2  -0.5 

Mar.     1.7 

8.50 

.80 

40.7    1.1 

5.54    .33 

47.8  40.3 

4.03    .38 

19.7    1.1 

37.26    .33 

37.0  +0.1 

11.7 

9.26 

.71 

42.2    1.7 

5.86    .30 

48.4    0.9 

4.30    J26 

20.7    0.9 

37.57    .30 

37.4     0.6 

21.G 

9.91 

.60 

44.2    8.3 

6.14    .36 

49.6    1.4 

4.55    .33 

21.5    0.7 

37.85    .37 

38.3    1,1 

31.6 

10.45 

.47 

46.6    8.6 

6.37    .33 

51.2    1.8 

4.76    .30 

22.0    0.4 

38.11     .33 

39.7    1.6 

Apr.  10.6 

10.85 

.33 

49.4    8.9 

6.57    .17 

53.2    S.1 

4.95    .18 

22.3    0.3 

38.32    .19 

41.5    8.0 

20.5 

11.12 

.19 

52.4    3.1 

6.72    .13 

55.5    3.4 

5.12    .15 

22.5  +0.1 

38.49    .15 

43.6    8.3 

30.5 

11.23 +.05 

55.5    3.1 

6.82    .09 

57.9    8.5 

5.25    .18 

22.5  -0.1 

38.62    .11 

46.0    8.4 

May  10.5 

11.21  - 

-.09 

58.6    3.0 

6.89  +.04 

60.5    8.6 

5.36    .09 

22.3    0.3 

38.72    .07 

48.5    8.5 

20.5 

11.05 

.S3 

61.6     8.9 

6.91    .00 

63.1      3.5 

5.43    .06 

22.0    0.3 

:W.77+.03 

51.0     3.5 

30.4 

10.76 

.35 

64.4    3.6 

6.89  -.04 

65.6    8.4 

5.48  +.03 

21.7    0.4 

38.78  -.01 

53.5    3.4 

June    9.4 

10.35 

.46 

66.9    3.3 

6.84    .07 

67.9    3.3 

5.50    .00 

21.3    0.4 

38.75    .04 

55.9    3,3 

19.4 

9.84 

.55 

69.0    1.9 

6.75    .11 

70.0     1.9 

5.49  -.03 

20.9    0.4 

38.69    .08 

58.1    3.0 

29.4 

9.25 

.63 

70.7     1.4 

6.62    .14 

71.8    1.6 

5.45    .05 

20.4     0.4 

38.60    .11 

60.0     1.8 

July    9.3 

8.58 

.69 

71.8    0.9 

6.47    .17 

73.2    1.3 

5.39    .08 

20.0    0.4 

38.47    .14 

61.6    1.4 

19.3 

7.86 

.74 

72.5  +0.4 

6.29    .19 

74.2    0.9 

5.30    .10 

19.5    0.4 

38.31    .17 

62.9    1.1 

29.3 

7.10 

.77 

72.7  -0.1 

6.09    .30 

74.9  +0.4 

5.18    .13 

19.1     0.4 

38.13    .19 

63.7    0.7 

Aug.    8.2 

6.32 

.78 

72.3    0.6 

5.89    .31 

75.1     0.0 

5.06    .14 

18.7    0.4 

37.93    .31 

64.2  40.2 

18.2 

5.54 

.77 

71.4     1.3 

5.67    .33 

74.8  -0.4 

4.91    .14 

18.4    0.3 

37.72    .31 

64.2  -0.3 

28.2 

4.78 

.74 

70.0    1.7 

5.45    .33 

74.2    0.9 

4.77    .15 

18J     0.3 

37.50    .32 

63.8    0.6 

Sept   7.2 

4.05 

.70 

68.1    3.1 

5.23    .30 

73.1     1.3 

4.62    .14 

17.8    0.3 

37.29    .31 

63.0    1.0 

17.1 

3.39 

,63 

65.7    3.6 

5.04    .18 

71.5    1.7 

4.49    .13 

17.6  -0.1 

37.08    .19 

61.8    1.4 

27.1 

2.79 

.54 

63.0    3.0 

4.87    .15 

69.6    8.1 

4.37    .10 

17.6    0.0 

36.90    .17 

60.1     1.8 

Oct.     7.1 

2.30 

.44 

59.8    3.3 

4.73    .11 

67.3    3.5 

4.29    .07 

17.7  +0.3 

36.75    .13 

58.1     8.3 

17.1 

1.91 

.33 

56.4     3.6 

4.64    .07 

64.6    3.8 

4.24  -.03 

17.9    0.3 

36.64    .09 

55.6    3.6 

27.0 

-1.65 

.19 

52.7    3.8 

4.60  -.01 

61.6    3.1 

4.23 +.03 

18.3    0.5 

36.57 -.04 

52.9    3.9 

Nov.    6.0 

1.53- 

-.04 

48.8     3.9 

4.61  +.04 

58.4    3.3 

4.27    .06 

19.0    0.7 

36.56  +.02 

49.9  3.1 ; 

16.0 

1.56  +.10 

44.9     3.9 

4.69    .10 

55.0    3.4 

4.36    .13 

19.8    0.9 

36.61    .07 

46.7    3.3 

25.9 

1.74 

.36 

41.0     3.8 

4.82    .16 

51.5     3.5 

4.50    .16 

20.9    1.3 

36.71    .13 

43.3    3.4 

Dec.    5.9 

2.07 

.41 

37.2    3.7 

5.01     .33 

48.0    3.5 

4.69    .31 

22.2    1.4 

36.87    .19 

39.9    3.4 

15.9 

2.56 

.55 

33.7     3.4 

5.26    .37 

44.6    3.3 

4.92    .25 

23.6     1.5 

37.09    .84 

36.5    3.3 

25.9 

3.17 

.67 

30.5    3.0 

5.55    .31 

41.4    3.1 

5.19    .28 

25.2    1.7 

37.36    .39 

33.2    3.1 

35.8 

3.90  +.77 

27.8  -3.5 

5.89  +.35 

38.5  -3.7 

5.49  +.31 

26.9  +1.7 

37.66  +.32 

30.2  -3.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

V  Uraaa  MinorU. 

a  Corona  Borealia. 

a  Serpentifl. 

e  Serpentis. 

Mom 
Solar 
Date. 

Right 
Aiceiuion. 

Ifortk, 

Bigbt 
Afcenslon. 

Dec**iiatioQ 
Ifortk, 

RI«bt 
Aflcention. 

DecUiuUioD 
yortk. 

Bight 

AMOIl«ioiL 

Declinatioo 

h      m 

15  20 

72  17 

h      m 

15  29 

O            / 

27     8 

h      m 

15  37 

0        / 

6  49 

h      m 

15  44 

0        * 

4  51 

Jan.     0.9 

53.96  +.5$ 

25.'8  -3.0 

1L69+.98 

59'.4  -9.8 

52.95 +.97 

62'.V  -«.9 

2l!26+.9i 

67.3 -«.i 

10.8 

54.59 

.67 

23.1     9.5 

11.99    .31 

56.7    9.5 

53.23    .99 

60.5    9.1 

21.54    .99 

65.2    S.0 

30.8 

55.30 

.74 

20.8    1.9 

12.31     .39 

54.3    9.9 

53.53    .31 

58.5    1.9 

21.84    .30 

63.2    1.9 

30.8 

56.07 

.78 

19.2    1.3 

12.64    .33 

52.3    1.8 

53.85    .31 

56.7    1.7 

22.15    .31 

61.4    1.7 

Feb.    9.8 

56.86 

.79 

18.3  -0.6 

12.97    .33 

50.8    1.3 

54.16    .31 

55.1    1.4 

22.46    .31 

59.9    1.4 

19.7 

57.65 

.78 

18.0  40.1 

13.30    .38 

49.8    0.8 

54.46    .30 

53.8    1.1 

22.77    .30 

58.6    1.1 

Mar.    1.7 

58.41 

.74 

18.5    0.7 

13.61    .30 

49.3  -0.9 

54.76    .39 

52.9    0.7 

23.06    .99 

57.7    0.8 

11.7 

59.12 

.67 

19.5    1.3 

13.90    .98 

49.3  +0.3 

55.03    .97 

52.4  -0.3 

23.34    .97 

57.1     0.4 

21.7 

50.76 

.59 

21.2    1.9 

14.17    .95 

49.8    0.7 

55.29    .94 

52.2    0.0 

23.60    .95 

56.9-0.1 

31.6 

60.30 

.48 

23.3    9.4 

14.41    .99 

50.8    1.9 

55.52    .99 

52.4  +0.3 

23.84    .99 

57.0 +0J9, 

Apr.  10.6 

60.74 

.38 

25.9    9.7 

14.62    .10 

52.1     1.5 

55.73    .19 

52.9    0.6 

24.05    .90 

57.4    0J» 

20.6 

61.06 

.96 

28.8    3.0 

14.80    .16 

53.8    1.8 

55.91    .17 

53.6    0.8 

24.24    .17 

58.0    0.7 

30.5 

61.26 

.14 

31.8    3.1 

14.94    .19 

55.8    9.0 

56.06    .14 

54.6    1.0 

24.39    .14   58.9    0.9 

May  10.5 

61.33 +.08 

35.0    3.1 

15.05    .09 

57.9    9.1 

56.19    .11 

55.7     1.9 

24.53    .19   59.9     l.l 

20.5 

61.29- 

-.10 

38.1    3.0 

15.12    .06 

60.0    9.9 

56.28    .08 

56.9    1.9 

24.63    .09 

61.0    1.9 

1 

30.5 

61.13 

M 

41.0     9.9 

15.16  +.09 

62.2    9.1 

56.35    .05 

58.2    1.3 

24.70    .06 

62.2    1.9 

June   9.4 

60.86 

.38 

43.8    9.6 

15.16 -.01 

64.3    9.0 

56.38  +.09 

59.5    1.9 

24.74  +.03 

63.4     1.9 

19.4 

60.49 

.41 

46.2    9.9 

15.13    .06 

66.2    1.9 

56.38  -.01 

60.7    1.9 

24.75    .00 

64.5    l.l 

29.4 

60.04 

.49 

48.2     1.8 

15.07    .08 

68.0     1.6 

56.36    .04 

61.8    1.1 

24.73 -.04 

65.6    0.9 

July    9.4 

59.50 

.56 

49.9    1.4 

14.98    .11 

69.5    1.4 

56.30    .07 

62.9    0.9 

24.68    .07 

66.6    0.9 

19.3 

58.91 

.89 

51.0    0.9 

14.86    .13 

70.7    l.l 

56.22    .10 

63.7    0.8 

24.60    .00 

67.4    0.8 

29.3 

58.26 

.86 

51.6  +0.4 

14.71    .15 

71.7    0.7 

56.11    .19 

64.5    0.6 

24.49    .19 

68.1     0.6 

Aug.   8.3 

57.59 

.68 

51.7  -0.1 

14.55    .17 

72.2  +0.4 

55.98    .14 

65.0    0.4 

24.37    .14 

68.7    0.* 

18.2 

56.90 

.89 

51.3    0.7 

14.37    .18 

72.4    0.0 

55.83    .15 

65.4  40.3 

24.22    .15 

69.1     0.3; 

28.2 

56.20 

.68 

50.3    1.9 

14.19    .18 

72.3  -0.3 

55.68    .16 

65.5    0.0 

24.07    .15 

69.3  +0.1 

Sept.  7.2 

55.53 

.86 

48.9    1.7 

14.00    .18 

71.8    0.7 

55.52    .15 

65.4  -0.9 

23.91    .15 

69.2  -0.1 

17.2 

54.89 

.61 

46.9    9.9 

13.83    .17 

70.9    1.1 

55.37    .14 

65.2    0.4 

23.76    .14 

69.0    0.3 

27.1 

54.31 

.54 

44.5    9.6 

13.67    .14 

69.7    1.4 

55.23    .19   64.7    0.6 

23.62    .13 

68.6    U.5 

Oct.     7.1 

53.80 

.46 

41.7    3.0 

13.54    .11 

68.1     1.8 

55.12    .09   63.9    0.9 

23.51    .10 

67.9    0.8 

17.1 

53.38 

.37 

38.6    3.3 

13.44    .08 

66.1    9.1 

55.04    .06 

62.9     1.1 

23.42    .06 

67.0     1.0 

1 

27.1 

53.06 

J» 

35.1    3.6 

13.39  -.03 

63.8    9.4 

55.00  -.09 

61.6     1.4 

23.38  -.02 

65.9    1.9 

Not.    6.0 

52.87- 

-.13 

31.4     3.8 

13.38  +.02 

61.3     9.7 

55.01 +.03   60.2     1.6 

23.38  +.02 

64.5     1.5 

16.0 

.52.80 

.00 

27.5    3.9 

13.43    .07 

58.5    9.9 

55.06    .08    58.4     1.8 

23.43    .07 

63.0     1.7 

26.0 

52.87 +.14 

23.6    3.9 

13.53    .13 

55.6    3.0 

55.17    .13   56.5    9.0 

23.53    .12 

61.1     1.9 

Dec.    5.9 

53.07 

.97 

19.7    3.8 

13.68    .18 

52.5    3.1 

55.32    .18    54.4    2.1 

23.67    .17 

59.2    9.0 

15.9 

53.41 

.40 

16.0     3.6 

13.88    .M 

49.4     3.0 

55.52    .92    52.2    9.2 

23.87    .91 

57.1    9.1 

25.9 

53.87 

.52 

12.0     3.9 

14.13    M 

46.4     9.9 

55.76    .95'  50.0    9.9 

24.10    .23'  51.9    9.1 

35.9 

54.45  +.ea 

9.5  -i.a 

14.41  +,itj 

43.6  Hi.7 

56  03  +  98    47.7^.2 

24.37 +.28   52.8-9.1 
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i                 APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 
1 

*C  Ursffi  Minoris. 

e  CoroniB  Borealis. 

6 

Soorpii. 

/9'  Scorpii. 

Mean 
8olar 
Date. 

1 

I 

1 

Right 
Ascension. 

DocUnutiou 

Right 
Aaceniiion. 

Declination 
North, 

Right 
Atcension. 

DecUnaUon 
South. 

lUght 
Asceniion. 

Declination  1 
South.      1 

h      m 

15  48 

78  11 

b      m 

15  52 

27  14 

h      m 

15  52 

22 

14 

h      in 

15  57 

19  26 

Jan.     0.<) 

38'!58+.7l 

15.'8  -3.1 

12.94  +.26 

69.5  -3.9 

40.30  +.96 

57.5 

+0.9 

54.10 +.38 

52.1+1.0 

10.9 

39.37    M 

12.9     9.7 

13.22    .29 

66.7    2.6 

40.60 

.31 

58.5 

1.0 

54.39 

.31 

53.2 

1.1 

20.8 

40.29    .98 

10.4    2.1 

13.52    .31 

64.3    2.3 

40.93 

.33 

59.6 

1.1 

54.71 

.33 

54.3 

1.3 

30.8 

41.33  LOT 

8.6     1.5 

13.84     .39 

62.1     1.9 

41.26 

.33 

60.8 

1.3 

55.03 

.33 

55.6 

1.3  1 

Feb.     9.8 

42.43  1.19 

7.4    0.9 

14.17    .33 

60.5    1.4 

41.60 

.34 

62.0 

1.3 

55.36 

.33 

56.8 

1.9 

19.8 

43.56  1.13 

6.8  -0.2 

14.50    .39 

59.3    0.9 

41.93 

.33 

63.2 

1.3 

55.69 

.39 

58.0 

1.3 

Mar.     1.7 

44.68  1.09 

6.9  40.4 

14.81    .31 

58.7  -0.4 

42.25 

.31 

64.4 

1.1 

56.01 

.31 

59.1 

1.1 

11.7 

45.75  1.02 

7.7    1.1 

15.12    .29 

58.6  +0.1 

42.56 

.30 

65.5 

1.1 

56.31 

.39 

60.1 

1.0 

21.7 

46.72    .98 

9.1      1.7 

15.40    .27 

59.0    0.6 

42.85 

.28 

66.5 

1.0 

56.60 

.37 

61.0 

0.8 

31.6 

47.58    .79 

11.0     2.2 

15.65    .24 

59.9    l.i 

43.11 

.25 

67.4 

0.8 

56.86 

.25 

61.8 

0.7 

Apr.  lO.G 

48.30    .63 

13.4    2.6 

15.88    .21 

61.2     1.5 

43.35 

.23 

68.2 

0.7 

57.10 

.23 

62.5 

0.6 

20.6 

48.85    .46 

16.1     2.9 

16.08    .18 

62.8     1.8 

43.57 

.20 

68.9 

0.6 

57,32 

.20 

63.0 

0.5 

30.6 

49.22    .27 

19.1     3.1 

16.24    .16 

64.7    2.0 

43,76 

.17 

69.5 

0.6 

57.51 

.18 

63.4 

0.4, 

May  10.5 

49.40 +.10 

22.2    3.1 

16.37    .11 

66.9    9.3 

43.92 

.14 

70.0 

0.5 

57.67 

.15 

63.8 

0.3' 

20.5 

49.41  -.08 

25.4     3.1 

16.47    .08 

69.1     2.2 

44.05 

.11 

70.4 

0.4 

57.80 

.18 

64.0 

0.3 

30.5 

49.23    .27 

28.4    3.0 

16.53    .04 

71.3     2.2 

44.14 

.08 

70.8 

0.3 

57.90 

.06 

64.2 

0.1 

June    9.5 

48.88    .43 

31.3     2.7 

16.55  +.01 

73.5    2.1 

44.21 

.05 

71.1 

0.3 

57.97 

.05 

64.3 

0.1 

19.4 

48,36    .59 

33.9    2.4 

16.54  -.03 

75.6    2.0 

44.24  +.01 

71.3 

0.3 

58.01  +.02 

64.4 +0.1  !| 

29.4 

47.70    .72 

36.2    2.1 

16.49    .06 

77.5     1.8 

44.23- 

-.02 

71.5 

0.1 

58.00- 

-.03 

64.4 

0.0 

July     9.4 

46.91     .84 

38.0     1.0 

16.41     .09 

79.2     1.5 

44.19 

.06 

71.6 +0.1 1 

57.97 

.05 

64.4 

0.0  1 

1 

19.3 

46.02    .94 

39.5     1.2 

16.31    .12 

80.6     1.2 

44.11 

.09 

71.6 

0.0 

57.90 

.06 

64.4  -0.1  1 

29.3 

45.04  1.01 

40.4     0.7 

16.17    .15 

81.6    0.9 

44.01 

.12 

71.6  -0.1 1 

57.80 

.11 

64.2 

0.1 1 

Aug.    8.3 

43.99  1.07 

40.8  +0.2 

16.01     .17 

82.4    0.6 

43.88 

.14 

71.5 

0.3 

57.67 

.14 

64.1 

0J2 

18.3 

42.90  1.09 

40.7  -0.4 

15.83    .18 

82.8  +0.9 

43.73 

.16 

71.3 

0.9 

57.53 

.15 

63.9 

0.3 

28,2 

41.80  1.09 

40.1     0.9 

15.64    .19 

82.8  -0.1 

43.57 

.17 

71.0 

0.3 

57.36 

.16 

63.7 

0.3 

Sept.  7.2 

40.71  1.07 

39.0     1.4 

15.44    .19 

82.5    0.5 

43.40 

.17 

70.7 

0.4 

57.20 

.16 

63.4 

0.3 

17.2 

39.66  1.02 

37.4     1.9 

15.26    .18 

81.8    0.9 

43.23 

.16 

70.3 

0.4 

57.04 

.15 

63.0 

0.3 

27.a 

38.67    .94 

35.3    2.3 

15.08    .16 

80.7    1.3 

43.08 

.14 

69.9 

0.4 

56.89 

.14 

62.7 

0.3 

Oct.     7.1 

37.77    .84 

32.7    2.7 

14.93    .13 

79.2    1.6 

42.96 

.11 

69.5 

0.4 

56.76 

.11 

62.4 

0.3 

17.1 

37.00    .71 

29.8    3.1 

14.81    .10 

77.4    2.0 

42.87 

.07 

69.1 

0.3 

56.67 

.07 

62.2 

0.3 

27.1 

36.36    .54 

26.5    3.4 

14.73    .06 

75.3    2.3 

42.82- 

-.02 

68.8 

0.3 

56.62- 

-.03 

62.0 

-0.1 

Nov.    6.0 

35.89    .37 

23.0    3.6 

14.70 -.01 

72.8    9.6 

42.83 +.03 

68.6  -0.1 1 

56.62 +.03 

62.0 

0.0 

16.0 

35.60  -.19 

19.3     3.8 

14.72  +.05 

70.1     2.8 

42.88 

.08 

68.5 

0.0 

56.67 

.07 

62.1  +0.3  1 

26.0 

35.50    .00 

15.4     3.8 

14.80    .10 

67.2    3.0 

42.99 

.13 

68.6-H).3| 

56.77 

.13 

62.4 

0.4' 

Dec.    6.0 

35.60 +.21 

11.6    3.8 

14.92    .15 

64.2     3.1 

43.15 

.19 

68.9 

0.4 

56.92 

.18 

62.8 

0.6 

15.9 

35.91    .41 

7.9     3.6 

15.10    .90 

61.1     3.1 

43.37 

.23 

69.5 

0.6 

57.13 

.33 

63.5 

0.8 

25.9 

36.42    .59 

4.3     3.4 

15.32    .34 

58.0     3.0 

43.62 

.37 

70.2 

0.8 

57.37 

.36 

64.4 

0.9 

35.9 

37.10  +.76 

1.1  -3.0 

15.58 +.98 

55.1  -3.8 

iSm  +.30 

71.1 +1.0 1 

57.65 +.99 

65.4 +1.1 1| 

39 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

•Groombridge  2320. 

d  Opbiuohi. 

T  Herculifi. 

a  Scorpii. 
(^fUares,) 

i 

Right 
Asoeniion. 

Ifortk 

Right 
Aseeiuk»i. 

Declination 
South, 

Right 
Aacenaion. 

Declination 
North, 

Right 
▲acension. 

DecUaatkm 
South, 

h 

16 

m 

5 

68 

1 
8 

h 
16 

m 

7 

o        / 

3  21 

h      m 

16  15 

46  87 

h      m 

16  21 

26 

1 

JaD.     0.9 

55.52 +.41 

53'0  -8.4 

33.10 +.96 

31 '2  +1.7 

49!46+.97 

13.2 

-3.3 

1 
27.66 +J26|  26.7  4«^| 

10.9 

55.97 

.49 

49.9 

3.0 

33.37 

.98 

32.9    1.7 

49.76    .31 

10.0 

3.0 

27.95 

.30 

27  JJ 

0.7 

80.9 

56.50 

.56 

47.1 

9.5 

33.66 

.30 

34.7    1.7 

50.09    .35 

7.1 

9.6 

28.27 

.33 

28.1 

0.8 

30.8 

57.09 

.61 

44.9 

1.9 

33.97 

.31 

36.3    1.5 

50.45    .37 

4.8 

9.1 

28.60 

.34 

29.0 

0.9 

Feb.    9.8 

57.72 

.64 

43.4 

1.9 

34.27 

.31 

37.7    1.3 

50.83    .39 

2.9 

1.5 

28.94 

.34 

29.9 

0.9 

19.8 

58.37 

.65 

42.4  -0.6 

34.58 

.30 

38.9    1.1 

51.22    .39 

1.7 

0.9 

29.28 

.34 

30.9 

1.0 

Mar.    1.7 

59.02 

.64 

42.2  +0.1 

34.88 

.99 

39.9    0.9 

51.61    .38 

1.1  -0.3 

29.62 

.33 

31.8 

1.0 

11.7 

59.64 

.60 

42.7 

0.6 

35.17 

a» 

40.7    0.6 

51.98    .36 

1.2  +0.4 

29.94 

.33 

32.8 

0.9 

21.7 

60.23 

.55 

43.7 

1.4 

35.44 

.96 

41.1  +0.3 

52.33    .31 

1.8 

0.9 

30.26 

.30 

33.7 

0.9 

31.7 

60.75 

.49 

45.4 

1.9 

35.70 

.94 

41.3     0.0 

52.66    .31 

3.1 

1.5 

30.55 

.98 

34.5 

0.8 

Apr.  10.6 

61.21 

.41 

47.6 

9.4 

35.93 

.99 

41.2  -0.9 

52.95    .97 

4.8 

9.0 

30.82 

.96 

35.3 

•.7 

dO.G 

61.58 

.33 

50.2 

9.7 

36.14 

.90 

40.9    0.4 

53.20    .93 

7.0 

9.3 

31.07 

.94 

36.0 

0.7 

30.6 

61.86 

.93 

53.1 

3.0 

36.32 

.17 

40.5    0.5 

53.41    .18 

9.5 

9.6 

31.29 

.91 

36.7 

0.6 

May  10.5 

62.04 

.14 

56.2 

3.1 

36.48 

.14 

39.9    0.7 

53.57    .14 

12.3 

9.8 

31.48 

.18 

•37.3 

QJS^ 

90.6 

62.13 -I-.04 

59.4 

3.9 

36.61 

.11 

39.1    0.7 

53.68    .09 

15.2 

9.9 

31.65 

.15 

37.8 

0.5' 

30.5 

62.12- 

-.06 

62.5 

3.1 

36.70 

.08 

38.4    0.8 

53.74  +.04 

18.1 

9.9 

31.78 

.11 

38.4 

0.5 

June   9.5 

62.02 

.15 

65.6 

9.9 

36.77 

.05 

37.5    0.8 

53.76 -.01 

21.0 

9.8 

31.87 

.08 

38.8 

0.5 

19.4 

61.82 

.33 

68.4 

9.7 

36.80 +.09| 

36.7    0.8 

53.72    .06 

23.7 

9.6 

31.93 +.04 

39.3 

0.4 

39.4 

61.54 

.39 

70.9 

9.4 

36.81- 

-.01 

36.0    0.7 

53.64    .10 

26.2 

9.3 

31.95 

.00 

39.7 

0.4 

July    9.4 

61.18 

.39 

73.1 

9.0 

36.78 

.05 

35.3    0.7 

53.52    .15 

28.4 

9.0 

31.93- 

-.04 

40.0 

0.3 

19.4 

60.75 

.45 

74.8 

1.5 

36.71 

.08 

34.7    0.6 

53.35    .19 

30.3 

1.7 

31.87 

.07 

40.3 

I 
0.9, 

29.3 

60.27 

.51 

76.1 

1.1 

36.62 

.10 

34.1     0.5 

53.14    .93 

31.7 

1.9 

31.78 

.11 

40.5  +0.1  !| 

Aug.    8.3 

59.74 

.55 

76.9  +0Ji| 

36.50 

.13 

33.6    0.4 

52.91    .95 

32.8 

0.8 

31.66 

.14 

40.5 

« 

18.3 

59.18 

.57 

77.2 

0.0 

36.36 

.14 

33.3     0.3 

52.64    .97 

33.3 +0.3 1 

31.51 

.16 

40.5  -0.1  1 

2&3 

58.60 

.56 

77.0  -0.5 1 

36.21 

.16 

33.1     0.9 

52.37    .28 

33.5 

-O.l 

31.34 

.17 

40.4 

0.9 

Sept.   7JJ 

58.02 

.58 

76.2 

1.0 

36.05 

.16 

32.9  -O.l 

52.08    .98 

33.1 

0.6 

31.16 

.18 

40.2 

t 

17.2 

57.44 

.56 

75.0 

1.5 

35.89 

.15 

32.9  +0.1 

51.80    .98 

32.2 

1.1 

30.98 

.17 

39.9 

0.4  1 

27.2 

56.90 

.59 

73.2 

9.0 

35.75 

.14 

33.1    0.9 

51.53    .96 

30.9 

1.5 

30.81 

.15 

39.5 

0.4 

Oct.     7.1 

56.41 

.46 

71.0 

9.5 

35.62 

.11 

33.4    0.4 

51.29    .93 

29.1 

9.0 

30.67 

.13 

39.0 

0.5 

17.1 

55.97 

.39 

68.3 

9.9 

35.52 

.08 

33.9    0.6 

51.08    .19 

26.9 

9.4 

30.55 

.09 

38.5 

0.5, 

27.1 

55.62 

.31 

65.2 

3.9 

35.46- 

-.04 

34.5    0.8 

50.91    .14 

24.3 

9.8 

30.48- 

-.05 

38.1 

0.4 

Nov.    6.1 

55.35 

.91 

61.8 

3.5 

35.45 +.0l| 

35.4     1.0 

50.80    .08 

21.3 

3.1 

30.45 

.00 

37.7 

0.4' 

16.0 

55.19- 

-.11 

58.2 

3.7 

35.48 

.06 

36.5    1.1 

50.75  -.02 

18.1 

3.4 

30.48 +.05| 

37.3 

0.9! 

26.0 

55.14  -l-.Oi 

54.4 

3.8 

35.56 

.11 

37.7    1.3 

50.77  +.05 

14.6 

3.5 

30.56 

.11 

37.2  -0.1 1 

Doc.    6.0 

55.20 

.19 

50.5 

3.9 

35.69 

.15 

39.2    1.5 

50.85    .11 

11.0 

3.6 

30.70 

.16 

37.24^1 

i 

16.0 

55.38 

.93 

46.7 

3.8 

35.87 

.90 

40.7    1.6 

50.99    .18 

7.3 

3.6 

30.89 

.91 

37.3 

0.9 

25.9 

55.67 

.34 

43.0 

3.6 

36.09 

.94 

42.5    1.7 

51.20    .94 

3.7 

3.5 

31.12 

.96 

37.7 

0.4 

35.9 

56.06 +.44 

39.6 

-3.3 

36.34  +.97| 

44.2  +1.7 

51 .47 +.99 

0.4  -3.9 1 

31.40  +.99 

38.2  4*6 1| 
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APPARENT  PLACES  FOR  THE  UPPER  TRAN&IT  AT  WASHINGTON. 

n 

Draconis. 

*A  Draconis. 

COpbiuchi. 

*aTrianguli  Australia. 

Mean 
fiolar 
Date. 

RIglit 
Aicvniloii. 

DMliaatkio 
North. 

Rifht 
AieemUon. 

[MiUoaUoD 
North. 

Rifht 

A«C«D»l0D. 

Declination 
South. 

Uigbt 
AveeUKlon. 

DeclIiintioD 

SOHth. 

h      m 

16  22 

61  48 

k      in 

16  28 

69    2 

h      m 

16  30 

id  18 

h      m 

16  34 

.68  46 

Jaa.    0.9 

19!99-f>.3i 

17.7  -3.5 

■ 

11.59 +.36 

4X4 -3Ji 

B 

1.19 +.94 

ft 

6.6  +1.3 

■ 
56.69 +.5^ 

57.9  -1.7 

10.9 

19.57 

.38 

14.4     3.1 

11.93 

.46 

40,0    3.1 

1.45 

.97 

8.0    1.4 

57.99 

.63 

56.4     1.3 

90.8 

19.99 

.44 

11.5    9.7 

19.43 

M 

37.1     9.7 

1.74 

.99 

9.3    1.3 

57.95 

.69 

55.9    0.9 

30.8 

13.46 

.49 

9.1     9.1 

13.01 

.60 

34.7    9.1 

9.04 

.31 

10.6    IU> 

58.67 

.73 

54.5    0.5 

Feb.  .9.8 

13.96 

.51 

7.9     1.5 

13.64 

.64 

39.8    1.5 

9.35 

.31 

11.9    1.9 

59.49 

.76 

54.8  -0.1 

19.8 

14.49 

.59 

6.1     0.8 

14.30 

.66 

31.7    0.8 

9.66 

.31 

13.0    1.0 

60.19 

.77 

54.3  +0.3 

Mar.    1.7 

15.01 

M 

5.6  -0.9 

14.97 

.66 

31.1  -0.9 

9.97 

.30 

13.9    0.8 

60.96 

.76 

54.9    0.7 

11.7 

15.59 

.50 

5.7+0.5 

15.69 

.64 

31.3  +0J) 

3.97 

.99 

14.7    0.6 

61.71 

.74 

55.8    1.1 

91.7 

16.01 

.47 

6.6    1.1 

16.95 

.60 

39.1     1.1 

3.55 

.98 

15.9    0.4 

69.44 

.71 

57.1     1.4 

31.7 

16.46 

.49 

8.0    1.7 

16.89 

.54 

33.6    1.7 

3.89 

.96 

15.5  +0.9 

63.13 

.67 

58.7    1.7 

Apr.  10.6 

16.65 

.30 

K).0    a.9 

17.83 

.47 

35.6    9.9 

4.07 

.94 

15.7     0.0 

63.77 

.61 

60.6    9.0 

20.6 

17.19 

.30 

19.4    9.6 

17.76 

.38 

38.0    9.6 

4.31 

.99 

15.6  -0.1 

64.36 

.55 

68.8  .  9.3 

30.6 

17.45 

jaa 

15.9    9.9 

18.10 

.99 

40.8     9.9 

4.58 

.90 

15.4    0.9 

64.87 

.48 

65.1     9.4 

May  10.5 

17.65 

•16 

18.9    3.1 

18.34 

.19 

43.8    3.1 

4.70 

.17 

15.1     0.3 

65.39 

.40 

67.6    9.6 

90.5 

17.77 

.06 

91.3    3.9 

18.48 +.09 

47.0    3Ja 

4.85 

.14 

14.7    0.4 

65.67 

.39 

70.3    9.7 

30.5 

17.89 +.01 

94.5    3.1 

18.59- 

-.01 

50.9    3JJ 

4.98 

.11 

14.3    OJl 

65.94 

.93 

73.0    9.7 

Jane   9.5 

17.79- 

-.00 

97.6    3.0 

18.46 

.11 

53.3    3.0 

5.07 

.08 

13.8    0.5 

66.19 

.13 

75.7    9.7 

19.4 

17.69 

.14 

30.5    9.8 

18.99 

.91 

56.3     9.8 

5.13 

.04 

13.3    0.5 

66.19 +.03 

78.3    9.6 

99.4 

17.59 

.90 

33.9    »J> 

18.04 

.30 

59.0    9.6 

5.15 +.01 

19.9    0.4 

66.17- 

-.07 

80.8    9.4 

Joly    9.4 

17.98 

.96 

35.5    9.9 

17.70 

.38 

61.4     9J3 

5.14- 

-.03 

19.4    0.4 

66.04 

.17 

83.1     9.9 

19.4 

16.99 

.39 

37.5    1.8 

17.98 

.45 

63.4     1.8 

5.09 

.06 

19.1     0.4 

65.83 

.96 

85.9    1.9 

99.3 

16.64 

.37 

39.0    1.3 

16.79 

.51 

65.0     1.3 

5.01 

.09 

11.7    0.3 

65.59 

.34 

86.9    iJi, 

Aug.  as 

16.95 

.41 

40.1    0.8 

16.95 

.56 

66.1    0.9 

4.90 

.19 

11.4     0.3 

65.14 

.41 

88.3    IJ) 

ia3 

15.63 

.43 

40.7+0.3 

15.67 

.60 

66.7  +<».3 

4.77 

.14 

11.1     0.9 

64.70 

.47 

89.2    0.7 

98.9 

15.39 

.45 

40.8  -0.9 

15.05 

.69 

66.8 -OJI 

4.69 

.16 

10.9    0.9 

64.91 

.50 

89.7  40.3 

Sept  7.9 

14.93 

.45 

40.3    0.7 

14.43 

.69 

66.4    0.7 

4.45 

.16 

10.8    0.1 

63.70 

.51 

89.7 -OJJ 

17.9 

14.49 

.44 

39.4    1.9 

13.81 

.61 

65.4    1.9 

4.99 

.16 

10.7  -0.1 

63.19 

.50 

89.3    0.7 

97.9 

14.06 

.41 

37.9    1.7 

13.99 

.58 

64.0    1.7 

4.13 

.15 

10.6    0.0 

68.71 

.46 

88.3    1.1 

Oct.     7.1 

13.66 

.37 

35.9    9at 

19.66 

.53 

69.0    9J) 

3.99 

.13 

10.7  40.1 

69.97 

.40 

87.0    1.6 

17.1 

13.31 

.39 

33.5    9.6 

19.16 

.46 

59.6    9.6 

3.88 

.09 

10.9    OJ) 

61.90 

.39 

85.9    1.9 

97.1 

13.09 

.96 

30.7    3.0 

11.73 

.38 

56.8    3.0 

3.80 

.05 

11.9    0.4 

61.69 

.99 

83.9    9.9 

Nov.   6.1 

19.80 

.18 

27.5    3.3 

11.40 

.99 

53.6    3.3 

3.77- 

-.01 

11.6    0.5 

61.46- 

-.11 

80.8    9.4 

16.0 

19.66 

-.09 

94.0    3.6 

11.16 

.18 

50.1    3.6 

3.79  +.04! 

19.3    0.7 

61.41  +.09| 

78.4    9.4 

96.0 

19.61 

.00 

90.3    3.8 

11.04- 

-.06 

46.4    3.8 

3.85 

.09 

13.0    0.9 

61.49 

.14 

75.9    9.4 

Dee.    6.0 

19.65 +.09 

16.4     3.8 

11.03 +.06 

49.5    3.8 

3.97 

.13 

14.0    1.0 

61.69 

.97 

73.5    9.3 

15.9 

19.78 

.18 

19.6    3.8 

11.15 

.18 

38.7     3.8 

4.13 

.18 

15.1    ija 

68.09 

.30 

71.9    9.9 

95.9 

13.00 

.90 

8.9    3.6 

11.39 

.99 

34.9    3.6 

4.33 

.39 

16.3    1.3 

69.47 

.49 

69.9    1.9 

35.9 

13.31  +.33 

5.3  -3.4 

11.73 +.3d 

31.4  -3.4 

4.58 +JK> 

17.6  +1.4 

63.01  +.5^ 

67.5  -iJi 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

ri  Herculie. 

K  Ophiuchi. 

<2Herculi8. 

1 
*e  Ursae  Minori*.     | 

Mean 
Solar 
Date. 

1 

'  1 

1 

1 

1 

1 

Right 
ABCenalon. 

Declination 
North, 

Bight 
Afcenalon. 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declina'ioo 
North. 

h      m 

16  38 

O           i 

39    9 

h      m 

16  51 

O            1 

9  34 

h      m 

16  56 

33  45 

h      m 

16  59 

82  14 

Jan.    0.9 

26.22 +.23 

66.0  -3.3 

31.57 +.21 

4l'.'2  -2.2 

48'!27+J» 

22.5  -3.1 

s 
9.15 +JM 

38.7  -8JS. 

10.9 

26.47 

.27 

62.6    3.0 

31.79 

JM 

39.0    2.2 

48.49 

.24 

19.4     3.0 

9.S3    .83 

35.4     SJ2 

20.9 

26.76 

.30 

60.0    2.7 

32.05 

.27 

36.9    2.0 

48.75 

.28 

16.5     2.7 

10.80.1.09 

32.4    9.8 

30.8 

27.08 

.33 

57.5     2.2 

32.33 

.28 

35.0     1.8 

49.05 

.30 

14.0     2.3 

12.01  1.31 

29.8    9.3 

Feb.    9.8 

27.42 

.34 

55.5    1.7 

32.62 

J29 

33.4     1.5 

49.36 

.32 

12.0    1.8 

13.41  1.48 

27.7    1.7 

19.8 

27.77 

.35 

54.1     1.2 

32.92 

.30 

32.0    1.1 

49.69 

.33 

10.4     1.3 

14.95  1.59 

26.3     1.1 

Mar.    i.8 

28.12 

.35 

53.2  -0.6 

33.22 

.30 

31.1     0.7 

50.02 

.33 

9.4    0.7 

16.57  1.64 

25.5 -«.5 

11.7 

28.46 

.34 

52.9    0.0 

33.51 

.29 

30.5  -0.4 

50.35 

.32 

9.0  -0.1 

18.22  1.63 

25.3+0.9 

21.7 

28.79 

.32 

53.3  +0.6 

33.79 

.28 

30.4    0.0 

50.67 

.31 

9.1  -10.4 

19.82  1.56 

25.8    0.8 

31.7 

29.10 

.30 

54.2    1.2 

34.07 

.26 

30.6  +0.4 

50.97 

.29 

9.8    0.9 

21.33  1.44 

26.9    1.4 

Apr.  10.7 

29.39 

.27 

55.7    1.7 

34.32 

.25 

31.2    0.7 

51.25 

.27 

11.0     1.4 

22.69  \M 

28.6    1.9 

•   20.6 

29.64 

.24 

57.5    2.1 

34.56 

.22 

32.1     1.0 

51.51 

.24 

12.7    1.9 

23.85  1.06 

30.8    9.4 

30.6 

29.86 

.20 

59.8    2.4 

34.77 

.20 

33.2    1.3 

51.74 

.21 

14.7    9.2 

24.78    .81 

33.4    9.7 

May  10.6 

30.04 

.16 

62.3    2.6 

34.96 

.17 

34.6    1.4 

51.94 

.18 

17.1     9.4 

25.46    .54 

36.2    8.0 

20.5 

30.18 

.12 

65.0    9.7 

35.12 

.14 

36.1    1.6 

52.10 

.14 

19.6    9.6 

25.86+416 

39.3    3.1 

30.5 

30.28 

.08 

67.8    2.8 

35.25 

.11 

37.7    1.6 

52.22 

.10 

22.2     9.6 

25.99  -.09 

42.4    3.1 

June   9.5 

30.34  +.03 

70.5    2.7 

35.34 

.06 

39.3    1.6 

52.30 

.06 

24.9    9.6 

25.82    .30 

45.5     8.1 

19.5 

30.35- 

-.01 

73.2    2.6 

35.41 

.04 

40.9    1.5 

52.34 +.02 

27.5    9.5 

25.39    .57 

48.5     9.9 

29.4 

30.31 

.06 

75.7    2.4 

35.43 +.01 

42.4    1.4 

52.34- 

-.02 

29.9    9.4 

24.69    .83 

51.4     9.7 

July    9.4 

30.23 

.10 

77.9    2.1 

35.42- 

-.03 

43.8    1.3 

52.29 

.07 

32.2    9.1 

23.74  1.06 

53.9    %A 

19.4 

30.12 

.14 

79.9    1.8 

35.38 

.06 

45.1     1.1 

52.20 

.11 

34.2    1.8 

22.57  1.27 

56.1     9.0 

29.4 

29.96 

.17 

81.5    1.4 

35.30 

.09 

46.1     1.0 

52.08 

.14 

35.9    1.5 

21.22  1.44 

58.0     1.6 

Aug.   8.3 

29.77 

."90 

82.8    1.0 

35.19 

.12 

47.0    0.7 

51.92 

.17 

37.2    1.2 

19.70  1.59 

59.4     \Ji 

18.3 

29.56 

.22 

83.6    0.6 

35.05 

.15 

47.6    0.5 

51.73 

.20 

38.2    0.8 

18.05  1.70 

60.3    0.7 

28.3 

29.32 

.24 

84.0  40.2 

34.89 

.16 

48.0  40.3 

51.52 

.29 

38.8  -10.4 

16.31   1.77 

60.7+0.9 

Sept.  7.2 

29.08 

.25 

84.0  -0.3 

34.72 

.17 

48.1    0.0 

51.30 

.23 

39.0    0.0 

14.62  1.80 

60.7-0.3 

17.2 

28.83 

JM 

83.5    0.7 

34.54 

.17 

48.1  -0.2 

51.07 

.23 

38.7  -0.5 

12.72  1.80 

60.1     0.8 

27.2 

28.59 

.23 

82.5    1.2 

34.37 

.16 

47.7     OUi 

50.84 

.22 

38.1    0.9 

10.94  1.74 

59.1     1.3 

Oct.     7.2 

28.37 

.21 

81.1     1.6 

34.21 

.15 

47.1     0.7 

50.64 

.20 

36.9    1.3 

9.24  1.65 

57.5    1.8 

17.1 

28.17 

.18 

79.3    2.0 

34.08 

.12 

46.2    1.0 

50.44 

.17 

35.4    1.7 

7.65  1.58 

55.5    9.2 

27.1 

28.01 

.13 

77.1     2.4 

33.98 

.08 

45.1     1.3 

50.29 

.13 

33.5    2.1 

6.22  1.34 

53.1    9.6 

Nov.   6.1 

27.91 

.06 

74.5    2.8 

33.91- 

-.04 

43.7    iJi 

50.17 

.09 

31.2    2.5 

4.99  1.12 

50J8    3.0 

16.1 

27.85 

-.03 

71.5    3.1 

33.89 

.00 

42.1     1.7 

50.11- 

-.04 

28.6    2.8 

3.99    .87 

47.0     3.3 

26.0 

27.85  +.03 

68.4    3.3 

33.92 +.05 

40.2    2.0 

50.10  +.02 

25.6    3.0 

3.26    .59 

43.6     3.5 

Dec.    6.0 

27.91 

.og 

65.0    3.4 

34.00 

.10 

38.2    2.1 

50.14 

.07 

22.5    3.2 

2.82  -.29 

40.0     3.6 

16.0 

28.03 

.12 

61.6     3.4 

34.12 

.15 

36.0    2.2 

50.24 

.13 

19.3     3.2 

2.68 +.03 

36.3     3.7 

25.9 
35.9 

28.20 

.20 

58.1     3.4 

34.29 

.IS 

33.7    2.2 

50.40 

.18 

16.1     3.2 

2.87    .34 

32.7     3.6 

28.43 +.a4|  54.8-3.2 

34.50  +.23 

31.5  HJ.2 

50.60  +.23 

12.9  -3.1 

3.36 +.64 

29.2  -3.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

o^ 

Herculte. 

44 

Opbiuchi. 

p  Draconis. 

a 

Ophiuchi. 

Mmo 

,       Solar 
•       Dtite. 

Right 
AwMiutoii. 

North. 

Right 
AioeniioD. 

Declination 

Right 
AM«aaioo. 

De«Unation 
North, 

Right 
Aio^Bion. 

DecUnation 
North. 

h 

17 

m 

8 

14  32 

h      m 

17  18 

o 

24 

1 
3 

h      m 

17  27 

52  23 

h     m 

17  28 

12  39 

Jan.    0.9 

43.75- 

K19 

22!.'3  -9.5 

■ 
27.02 +.93 

7A-W^ 

28!49+.l7 

48.6  -3.6 

■ 
54.55 +.17 

22.2  -9.3 

10.9 

43.96 

JO 

19.9 

9.3 

27.26 

.96 

7.8 

0.4 

28.69 

JH 

45.1 

3.4 

54.74 

.91 

19.9     9.9 

20.9 

44,20 

Ji5 

17.7 

9.9 

27.53 

J» 

8.2 

0J> 

28.96 

JO 

41.8 

3.1 

54.97 

i4 

17.7    9.1; 

30.8 

44.47 

.98 

15.6 

1.0 

27.83 

.31 

8.7 

0.5 

20.27 

.34 

38.9 

9.7 

55.22 

M 

15.7    1.9' 

Feb.    9.8 

44.76 

S9 

13.9 

1.6 

28.14 

.39 

9.3 

0.6 

29.63 

jn 

36.5 

9.9 

55.50 

JO 

14.0    1.6 

19.8 

45.05 

.30 

12.5 

1.9 

28.47 

.33 

9.9 

OJi 

30.02 

.40 

34.6 

1.6 

55.78 

J99 

12.6    1.9 

Mtf.    1.8 

45.35 

.» 

11.5 

0.8 

28.80 

.33 

10.4 

0.5 

30.42 

.41 

3.3.3 

1.0 

56.08 

.90 

11.6    0.8  i 

11.7 

45.65 

S9 

10.9  -0.3 

29.12 

.39 

10.9 

0.5 

30.84 

.41 

32.6-0.3 

56.37 

.99 

11.0-0.41 

21.7 

45.94 

J» 

10.8  -W.l 

29.45 

.39 

11.3 

0.4 

31.25 

.40 

32.7  -M).3 

56.66 

JO 

10.8    0.0 

31.7 

46.22 

.97 

11.1 

0.5 

29.76 

.31 

11.7 

0.3 

31.65 

.39 

33.3 

1.0 

56.95 

.98 

11.040.4' 

Apr.  10.7 

46.48 

.96 

11.8 

0.9 

30.06 

.90 

12.0 

0.3 

32.02 

.36 

34.6 

1.5 

57.22 

jn 

11.6    0.8 

20.6 

46.73 

.94 

12.8 

1.9 

30.35 

.98 

12.3 

0J9 

32.37 

.33 

36.4 

9.0 

57.48 

.95 

12.6    1.1 

30.0 

46.96 

J91 

14.2 

1.5 

30.61 

.96 

12.5 

0.9 

32.67 

.98 

38.7 

9.5 

57.72 

.93 

13.9    1.4 

May  10.6 

47.16 

.19 

15.8 

1.7 

30.86 

JO 

12.7 

0.9 

32.94 

.94 

41.3 

9.8 

57.94 

JO 

15.4    1.6 

20.5 

47.33 

.16 

17.6 

1.8 

31.07 

JO 

12.9 

0.9 

33.15 

.18 

44.2 

3.0 

58.13 

.18 

17.1    1.8 

30.5 

47.47 

.13 

19.5 

1.0 

31.26 

.17 

13.0 

0.9 

33.31 

.13 

47.3 

3.1 

58.29 

a5 

18.9    1.8 

Jane   9.5 

47.58 

.09 

21.4 

1.6 

31.41 

.13 

13.2 

0.9 

33.41 

.07 

50.5 

3.1 

58.42 

.11 

20.8    1.9 

19.5 

47.66 

.00 

23.2 

1.8 

31.53 

.09 

13.4 

QJt 

33.45 +.09 

53.6 

3.1 

58.52 

.08 

22.6    1.8 

29.4 

47.70 +.09 

25.0 

1.7 

31.60 

.05 

13.7 

0.^ 

33.43- 

-.05 

56.7 

9.9 

58.58 +.04 

24.4    1.7 

Jaij    9.4 

47.69- 

-.09 

26.7 

1.6 

31.63 +.01 

13.9 

0J9 

33.35 

.11 

5.1.5 

9.7 

58.59 

.00 

26.1    1.6 

19.4 

47.65 

.06 

28.2 

1.4 

31.62- 

-.03 

14.2 

0.9 

33.21 

.16 

62.1 

9.4 

58.57- 

-.04 

27.6    1.4 

29.4 

47.58 

.09 

29.5 

1.9 

31.57 

.07 

14.4 

0.9 

33.02 

.91 

64.3 

9.1 

58.51 

M 

28.9    iJt 

Aug.  as 

47.47 

.19 

30.5 

0.9 

31.48 

.11 

14.6 

0.9 

32.79 

.96 

66.2 

1.7 

58.42 

.11 

30.0    1.0 

ia3 

47.33 

.15 

31.3 

0.7 

31.35 

.14 

14.8 

0.1 

32.51 

.30 

67.7 

1.9 

58.29 

.14 

30.9    0.7 

28.3 

47.17 

.17 

31.9 

0.4 

31.20 

.16 

14.9 -H>.1 

32.19 

.39 

68.7 

0.8 

58.14 

.16 

31.4    0.5 

Sept.  7.2 

47.00 

.18 

32.1  .W.1 

31.03 

.18 

14.9 

..0 

31.86 

.34 

69.2  -^0.3 

57.97 

.18 

31.8  -H>.9 

17.2 

46.81 

.18 

32.1  -0.9 

30.85 

.18 

14.9 -0.1 1 

31.51 

.35 

69.2  -0.9 

57.79 

.18 

31.8  -0.1 

27.2 

46.63 

.18 

31.7 

0.5 

30.67 

.18 

14.8 

0.1 

31.16 

.34 

68.7 

0.7 

57.60 

.18 

31.6    0.4 

Oct.     7.2 

46.46 

.16 

31.1 

0.8 

30.50 

.16 

14.6 

0.9 

30.82 

.33 

67.7 

1.3 

57.43 

.17 

31.1     0.7 

17.1 

46.31 

.14 

30.1 

1.1 

30.35 

.13 

14.4 

0.9 

30.50 

.30 

66.2 

1.8 

57.27 

.14 

30.3    0.9 

27.1 

46.19 

.10 

28.9 

1.4 

30.23 

.10 

14.2 

0.9 

30.22 

.96 

64.2 

9.9 

57.14 

.11 

29.2    1.9 

Nor.   6.1 

46.11 

.06 

27.4 

1.7 

30.16- 

-.05 

14.0 

0.9 

29.99 

.91 

61.7 

9.6 

57.04 

.07 

27.8    iJi 

16.1 

46.06- 

-.09 

25.6 

1.9 

30.13 

.00 

13.8 

0.1 

29.81 

.15 

58.9 

3.0 

56.93- 

-.03 

26.2    1.7 

26.0 

46.07 -I-.03 

23.5 

9.1 

30.15 +.05 

13.7 -0.1 1 

23.70 

.06 

55.7 

3.3 

56.98  +.01 

24.3    9.0 

Dec.    6.0 

46.13 

.06 

21.3 

9.3 

30.23 

.10 

13.7 

0.0 

29.65- 

-.01 

52.3 

3.5 

57.02 

.06 

22.2    9.9 

16.0 

46.23 

.13 

18.9 

9.4 

30.36 

.15 

13.8  -H).l 

29.63 +.06 

48.7 

3.6 

57.10 

.11 

20.0     9.3 

25.9 

46.38 

.17 

16.4 

9.5 

30.53 

J90 

14.0 

0.3 

29.78 

.13 

45.0 

3.6 

57.24 

.15 

17.7     9.3 

35.9 

46.58 -I-.81 

14.0  -9.4 

30.75 +JM 

14.3  +0.4 

29.95  +.90 

41.4  -3.5 

57.41  +.19 

15.4 -9.3 1 
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APPARENT  PLACBS  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*« 

Draconis. 

M 

Uerculifl. 

•y;»  Draconis  {pr.) 

7 

draconis. 

Mean 
Bolar 
Date. 

R!«lrt 

Declination 
North. 

Right 

Declination 
fiortk. 

Right 
Aecenwon. 

Declination 
North. 

Right 

North, 

b      m 

17  37 

68  48 

h      m 

17  41 

O           1 

27  47 

h      m 

17  44 

72 

12 

h      m 

17  53 

51  29 

Jan.     1.0 

■ 
39.00  +.17 

57.6 

-3.7 

• 
22.36  +.16 

51.8  -3.0 

10.22 +.16 

If 

38.7 

-3.7 

■ 
34.19 +.13 

75.9  -».«' 

10.9 

^.23 

.96 

54.0 

3.5 

22.54 

.90 

48.9 

9.9 

10.45 

.99 

35.1 

3.6 

34.36 

.90 

72.3 

3.6 

80.9 

39.57 

.39 

50.6 

3.9 

22.76 

.93 

46.1 

9.7 

10.81 

.49 

31.7 

3.9 

34.58 

.99 

68.9 

3.9 

30.9 

40.00 

.47 

47.6 

9.6 

23.00 

.96 

43.6 

9.4 

11.28 

.63 

28.6 

9.8 

34.86 

.30 

65.9 

9.8 

Feb.    9.8 

40.52 

.65 

45.0 

9.3 

23.28 

.98 

41.4 

9.0 

11.86 

.69 

26.0 

9.3 

85.19 

.34 

63.2 

9^4 

[ 

19.8 

41.09 

.60 

43.0 

1.7 

23.57 

.30 

39.7 

1.5 

12.51 

.68 

23.9 

1.8 

36.55 

.37 

61.1 

1 
1.8 

Mar.    1.8 

41.72 

.63 

41.6 

1.0 

23.87 

.31 

38.4 

1.0 

13.23 

.73 

22.4 

1.1 

35.93 

.39 

59.6 

IJt 

11.8 

42.36 

.64 

40.9  H).4 

24.18 

.31 

37.6 -0Ui| 

13.97 

.75 

21.6  -OJi 

36.33 

.40 

58.7-0.6 

21.7 

43.01 

.64 

40.9  +0w3 

24.49 

.31 

37.5 

fO.l 

14.72 

.74 

21.5+0.9 

36.74 

.40 

58.4  +«.l ' 

31.7 

43.64 

.61 

41.5 

0.9 

24.80 

.30 

37.8 

0.6 

15.46 

.79 

22.0 

0.8 

37.13 

jao 

56.8 

0.7 

Apr.  10.7 

44.23 

.67 

42.7 

1.6 

25.09 

.98 

38.6 

1.1 

16.16 

.66 

23.2 

1.6 

37.52 

.37 

69.8 

1.3 

20.7 

44.77 

.61 

44.6 

9.1 

25.37 

.97 

39.9 

1.6 

16.79 

.60 

24.9 

9.0 

37.88 

.34 

61.4 

1.8 

30.6 

45.24 

.43 

46.9 

9.6 

25.62 

.94 

41.6 

1.9 

17.35 

.51 

27.2 

S.4 

38.21 

.31 

63.5 

9.3 

May  10.6 

46.63 

.35 

49.6 

9.6 

25.85 

.99 

43.7 

9.9 

17.81 

.41 

29.8 

9.8 

38.50 

.97 

66.0 

t.7 

20.6 

45.94 

.95 

52.6 

3.1 

26.05 

.18 

45.9 

9.4 

18.17 

.90 

32.8 

3.1 

38.74 

.99 

68.8 

9.9. 

1 

30.5 

46.14 

.16 

55.8 

3.9 

26.22 

.15 

48.4 

9.6 

18.41 

.18 

35.9 

9Jt 

38.93 

.17 

71.8 

3.1 

hme   9.5 

46.25 +.05 

59.1 

3.3 

26.35 

.11 

50.9 

9.6 

18.58 +.06 

39.2 

3.3 

39.07 

.11 

76i) 

9Ji 

19.5 

46.25- 

-.05 

62.4 

3.9 

26.45 

.07 

53.4 

9.6 

18.53  - 

-.06 

42.5 

3.9 

39.15 +.0&'  78.2 

3.9 

29.5 

46.15 

.15 

65.5 

3.1 

26.50 +.03 

55.9 

9.4 

18.40 

.18 

45.6 

3.1 

39.17- 

-.01 

81.4 

3..; 

My    9.4 

45.95 

.95 

68.5 

9.9 

26.50- 

-.01 

58.2 

9J3 

18.16 

.30 

48.7 

9.9 

39.13 

.07 

84.4 

9J9 

19.4 

45.65 

.34 

71.3 

9.6 

26.47 

.06 

60.3 

9.0 

17.81 

.41 

51.4 

9.0 

39.03 

.13 

87.1 

SL6 

29.4 

45.27 

.•49 

73.7 

9.9 

26.39 

.10 

62.2 

1.7 

17.35 

.60 

53.9 

9.3 

38.88 

.18 

89.6 

9.3 

Ayg.    8.4 

44.81 

.49 

75.8 

1.8 

26.27 

.13 

63.8 

1.4 

16.80 

.69 

56.0 

1.9 

38.67 

.S3 

91.7 

1.9 

18.3 

44.29 

.65 

77.4 

1.4 

26.12 

.16 

65.0 

1.1 

16.17 

.66 

57.6 

1.4 

38.42 

J97 

93.5 

1.6, 

28.3 

43.71 

.60 

78.5 

0.9 

25.94 

.19 

65.9 

0.7 

15.47 

.79 

58.9 

1.0 

38.ia 

.31 

94.6 

1.1 

Stjpt   7.3 

43.09 

.63 

79.1  +0.4 

25.74 

Jtl 

66.5  .W.3 

14.73 

.76 

59.6  -M).5 

37.80 

.33 

95.7 

9Jt 

17.2 

42.45 

.64 

79.3  -O.l 

25.53 

.99 

66.6 

0.0 

13.96 

.77 

59.8  -0.1 

37.46 

.34    96.0  +0.1 

27.2 

41.80 

.64 

78.9 

0.7 

25.31 

Jil 

66.4  -0.4 1 

13.19 

.77 

59.5 

0.6 

37.12 

.34    95.9 

-0.4 

Oct.     7.2 

41.17 

.61 

77.9 

IS 

25.10 

.90 

65.7 

0.8 

12.42 

.75 

58.6 

1.1 

36.78 

.33|  95.2 

0.9 

17.2 

40.57 

.67 

76.5 

1.7 

24.91 

.18 

64.7 

1.9 

11.69 

.70 

57.2 

1.6 

36.45 

.31 

94.1 

1.4 

27.1 

40.02 

.69 

74.5 

9.9 

24.74 

.15 

63.2 

1.6 

11.01 

.64 

55.4 

9.1 

36.16 

.97 

92.4 

1.9 

Nov.   6.1 

39.54 

.44 

72.1 

9.6 

24.60 

.11 

61.4 

9.0 

10.41 

.55 

53.0 

9.6 

35.91 

.93   90.3 

9.4 

16.1 

39.14 

.35 

69.3 

3.0 

24.51 

.07 

59.3 

9.3 

9.90 

.45 

50.3 

3.0 

35.70 

.17   87.7 

9.8' 

26.1 

38.84 

.95 

66.1 

3.3 

24.46- 

-.09 

56.8 

9.6 

9.51 

.33 

47.1 

3.3 

35.56 

.11!  84.7 

3.1 

Dec.    6.0 

38.65 

.13 

62.6 

3.6 

24.47  +.03 

54.1 

9.8 

9.23 

.90 

43.7 

3.6 

35.48- 

-.04'  81.5 

1 

X4l 

16.0 

38.57- 

-.09 

58.9 

3.7 

24.52 

.06 

51.2 

9.9 

9.10- 

-.07 

40.0 

3.7 

35.47 +.09   78.0 

3.6 

26.0 

38.61  +.10 

55.2 

3.7 

24.63 

.13 

48.3 

3.0 

9. 10 +.07 

36.3 

3.7 

35.53 

.09^^  74.4 

3.6, 

35.9 

38.77 +.83 

51.5 

-3.6 

24.78  +.17 

45.3 -3.0 1 

0.25  +.90 

32.6 

-3.6 

'35.65 +.15'  70.8 -3.6 1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  ATWASHINGTON. 

7«  Sagittarii. 

u\ 

Sagittarii. 

*9  OcUntii. 

Mean 
Solar 
Dale. 

• 

Bight 
Aaoeualon. 

Declinatfon 

Rlilu 
Ascenrioa. 

DeeUaation 

Right 

DecUDatkm 
South, 

h     m 

17  57 

30  25 

b 
18 

6 

O          / 

21     5 

h 

18 

O          1 

89  16 

i«n. 

1.0 

■ 
98.50 +.19 

19.3  -0.9 

• 
0.31  +.17 

91.6  +0.3 

5  45.38  +  7.05 

37!6  -9.1 

10.9 

98.79    .S3 

19.1    oji 

0.50 

.91 

91.9    0.3 

5  54.03    10.17 

34.6    9.9 

90.9 

98.97    Si 

19.0  -0.1 

0.73 

JM 

99.3    0.4 

6     5.63    19.04 

31.8     9.6 

30.9 

99.95    .Sd 

18.9    0.0 

0.98 

.97 

99.6    0.3 

6  19.79    15.33 

99.3    9.3 

Fob. 

9.9 

99.56    .89 

18.9    0.9 

1.96 

.90 

93U)    0.8 

6  36.14    17.96 

97.9    1.9 

19.8 

99.88    .33 

19.0  +0.1 

1.55 

.80 

93.3    0.3 

6  54.91    18.77 

93.5    1.4 

Mar. 

1.8 

30.99    .34 

19.0    0.1 

1.86 

.31 

93.5    0.9 

7  13.55    19.89 

94.3    1.9 

11.8 

30.56    .34 

19.1    0.1 

9.18 

.39 

93.7+0.1 

7  33.70    90.40 

93.6-0.5 

81.7 

30.91     M 

19.3    0.1 

9.50 

.39 

93.8    0.0 

7  54.90    90.47 

93.3    0.0 

31.7 

31.95    .34 

19.4    0.1 

9.81 

UU 

93.8  -0.1 

8  14.60    90JH 

93.6  40.5 

Apr. 

10.7 

31.58    .33 

19.5    0.1 

3.19 

.31 

93.6    0.1 

8  34.54     19.56 

94.3    1.0 

90.7 

31.91     .39 

19.7    o.a 

3.43 

.30 

93.5    0.9 

8  53.58    18.44 

95.6    1.4 

30.6 

39.91    .30 

19.8    0.9 

3.79 

.96 

93.3    0.9 

9  11.30     16.96 

97J3    1.8 

May 

10.6 

39.50    .86 

90.1    0.9 

3.99 

.96 

93.0    0.9 

9  97.49    15,18 

99.9    %S 

90.6 

39.77    .95 

90.3    0.3 

4.94 

.94 

99.8    0  9 

9  41.54     13.03 

31.6     9.5 

30.6 

33.00    .93 

90.7    0.4 

4.47 

jsa 

99.6    0.9 

9  53.38    10.60 

34.3    9.8 

June 

9.5 

33.90    .18 

91.1     0.4 

4.66 

.16 

99.4    o.l 

10     9.67      7.93 

37.9    3.0 

19.5 

33.36    .14 

91.6    0.A 

4.89 

.14 

99.3  -0.1 

10     9.19      5.10 

40.3    3.1 

99.5 

33.48    .09 

99.1     0.6 

4.94 

.10 

99.9    0.0 

10  19.83  +  9.19 

43.5    3.9 

Julj 

9.4 

33.55  +.05 

99.7    0.6 

5.09 

.05 

99.3    0.0 

10  13.39  -  0.94 

46.6    3.1 

19.4 

33.58    .00 

93.3    0.6 

5.05  +.01 

99.3  40.1 

10  10.94       3.97 

49.7    3.0 

99.4 

33.56  -.04 

93.9    0.6 

5.04  . 

-.03 

99.5    0.1 

10     5.48      6.88 

59.6    9.8 

Aug. 

a.4 

33.49    .09 

94.4    0.A 

4.98 

.97 

99.6    0.9 

9  57.96      9.55 

55.3    9.5 

18.3 

33.38    .13 

94.9    0.5 

4.89 

.11 

99.8    0.9 

9  46.47    11.99 

57.6    9.1 

98.3 

33.94    .10 

95.4    0.4 

4.76 

.14 

93.0    0.9 

9  33.55    13.87 

59.4    1.6 

Sept. 

7.3 

33.07    .18 

95.7    0.3 

4.60 

.16 

93.9    tiA 

9  18.88    15.36 

60.8  .1.1 

17.3 

39.88    .10 

95.9  -W-l 

4.43 

.18 

93.3    0.1 

9     3.03    16.94 

61.6  +0.5 

87.9 

39.68    .19 

96.0    0.0 

4.95 

.18 

93.4  +0.1 

8  46.60    16.50 

61.9  -0.1 

Oct. 

7.9 

39.49    .18 

96.0  -0.1 

4.07 

.17 

93.5    0.0 

8  30.95    16.10 

61.5    0.7 

17.9 

39.31     .16 

95.8    0.9 

:).9i 

.15 

93.5    0.0 

8  14.69    15.03 

60.5    1.9 

97.1 

39.17    .13 

95.5    0.3 

3.77 

.19 

93.5    0.0 

8     0.40     13.33 

59.0    1.8 

Not. 

6.1 

39.05    .00 

95.1    0.4 

3.66 

.09 

93.5    0.0 

7  48.15    11.07 

57.0    9.3 

16.1 

31.99  -.04 

94.7    0.4 

3.60- 

-.04 

93.6    0.0 

7  38.49      8.31 

54.5    9.7 

96.1 

31.97 +.01 

94.9    0.5 

3.57 

.00 

93.6  +0.1 

7  31.64      5.19 

51.6    3.0 

Dee. 

6.0 

39.01     .06 

93.8    0.4 

3.60  +.05 

93.7    0.1 

7  98.19  -  1.84 

48.6    3.1 

16.0 

39.10    .13 

93.4    0.4 

3.63 

.10 

93.8    0.9 

7  97.98  +  1.59 

45.3    3.2 

96.0 

39.95    .17 

93.0    0.3 

3.80 

.15 

94.0    0.9 

7  31.30      5.09 

49.1     3.9 

1 

36.0 

39.44  +.91 

99.7  -^.9 

3.97  +.19 

94.3  +0.3 

7  37.97  +  8.96 

39.0  -3.0 

31d 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASH1NG1X>N. 

Mean 
Solar 
Date. 

ti  Serpentie. 

1 

AquilsB. 

a  Lyne. 

(Vega.) 

fi  Lyrm. 

Right 
AsoenaiOD. 

South. 

Right 
AtoennioD. 

DecUaalfcm 
South. 

Right 
AtoenMOH. 

Declination 
North. 

Right 
Aaeensioii. 

Dedlnatkm 

North.       J 

1 

h      m 

18  14 

2  55 

h      m 

18  28 

0       / 

8  19 

h      m 

18  32 

0 

38 

39 

h      m 

18  45 

33 

1 
12 

Jan.     1.0 

35.66 +.14 

46.8  +1.4 

8 

8.72  +.13 

54''l  +1.0 

31.86 +.09 

53.6-3.9 

16'.69  +.06 

51.7 

-au> 

10.9 

35.83 

.18 

48.2    1.4 

8.88 

.17 

55.1     1.0 

31.97 

.14 

60.4 

3.9 

16.80 

.1? 

48.6 

3.M 

20.9 

36.02 

.91 

49.6    1.3 

9.07 

.90 

56.1     1.0 

32.14 

.19 

47.2 

3.0 

16.94 

.17 

45.7 

9.9 

30.9 

36.25 

.94 

50.9    IJJ 

9.29 

.93 

57.0    0.9 

32.34 

.93 

44.3 

9.8 

17.13 

.91 

42.9 

9.6 

Feb.    9.9 

36.49 

J» 

52.0    1.0 

9.53 

.95 

57.8    0.8 

32.59 

.96 

41.7 

9.4 

17.36 

.94 

40.4 

9a 

19.8 

36.76 

.97 

52.9    0.8 

9.79 

.97 

58.5    0.6 

32.87 

.99 

39.5 

1.0 

17.62 

.97 

38.3 

1.9 

Mar.    1.8 

37.04 

.96 

53.6    0.6 

10.07 

.98 

59.0    0.4 

33.17 

.31 

37.8 

1.4 

17.90 

J» 

36.6 

1.4 

11.8 

37.33 

.99 

54.1  +0.3 

10.36 

.99 

59.3+0.9 

33.49 

.33 

36.7 

0.8 

18.20 

.31 

36.5 

0.9 

21.8 

37.62 

.99 

54.2    0.0 

10.66 

.30 

59.3    0.0 

33.82 

.33 

36.1 

-0.9 

18.51 

.33 

34.9 

-0.3; 

31.7 

37.91 

.99 

54.1  H>.9 

10.95 

.30 

59.2  M».3 

34.16 

.34 

36.2  +0.31 

18.83 

.39 

34.8+0.3  1 

Apr.  10.7 

38.20 

.98 

53.8    0.5 

11.25 

.99 

58.8    0.5 

34.50 

.33 

36.8 

0.9 

19.15 

.39 

35.4 

0.8. 

20.7 

38.48 

.98 

53.1    0.7 

11.54 

.99 

58.3    0.6 

34.82 

.ffl 

38.0 

1.4 

19.46 

.31 

36.4 

1.3 

30.6 

38.75 

.96 

52.3    0.9 

11.82 

.97 

57.5    0.8 

35.13 

.30 

39.7 

1.9 

19.77 

.99 

38.0 

1.8 

May  10.6 

39.00 

.94 

51.4    1.0 

12.09 

.96 

56.7    0.9 

35.42 

.97 

41.8 

9.3 

20.05 

.97 

40.0 

S.i 

20.6 

39.23 

.99 

50.2    1.1 

12.34 

.94 

55.8    0.9 

35.68 

.94 

44.3 

9.6 

20.31 

.91 

42.3 

9.41 

30.6 

39.44 

.10 

49.1     1.9 

i2.57 

.91 

54.8    1.0 

35.90 

.90 

47.0 

9.8 

20.54 

.91 

44.8 

9.7 

June   9.5 

39.62 

.16 

47.9    1.9 

12.76 

.18 

53.9    0.9 

36.08 

.16 

49.9 

9.9 

20.73 

.18 

47.6 

9.8! 

19.5 

39.77 

.13 

46.7    1.1 

12.93 

.15 

52.9    0.9 

36.22 

.19 

52.9 

3.0 

20.89 

.13 

50.4 

9.8 

29.5 

39.88 

.09 

45.6    1.1 

13.06 

.11 

52.1     0.8 

36.32 

.07 

55.9 

3.0 

21.00 

.09 

53.3 

9.8 

July    9.5 

39.95 

.05 

44.6    1.0 

13.14 

.07 

51.3    0.7 

36.36 +.09 

58.8 

9.8 

21.07+.od 

56.1 

9.7 

19.4 

39.98 +.01 

43.7    0.8 

13.19 +.0^ 

50.7    0.6 

36.35- 

-.03 

61.6 

9.7 

21.08- 

-.01 

68.7 

9.6, 

29.4 

39.97- 

-.03 

42.9    0.7 

13.19- 

-.09 

50.1     0.5 

36.29 

.08 

64.1 

9.4 

21.05 

.05 

61.2 

9.3 

Aug.   8.4 

39.92 

.07 

42.3    0.6 

13.16 

.06 

49.7    0.4 

36.19 

.13 

66.4 

9.1 

20.97 

.10 

63.4 

9.1 

18.3 

39.83 

.11 

41.8    0.4 

13.08 

.09 

49.4     0.3 

36.03 

.17 

68.3 

1.8 

20.85 

.14 

65.3 

1.7 

28.3 

39.71 

.13 

41.4    0.3 

12.97 

.13 

49.2  H).l 

35.84 

.90 

69.9 

1.4 

20.69 

.18 

66.9 

1.4 

Sept.  7.3 

39.56 

.16 

41.2  -0.1 

12.a3 

.15 

49.1    0.0 

35.63 

.93 

71.1 

1.0 

20.50 

.90 

68.1 

1.0 

17.3 

39.39 

.17 

41.1    0.0 

12.67 

.16 

49.1     0.0 

35.38 

.95 

71.9 

0.5 

20.28 

.99 

68.9 

0.6; 

27.2 

39.22 

.17 

41.2+0.9 

12.50 

.17 

49.2  +0.1 

35.13 

.26 

72.2  -W.l 

20.05 

.93 

69.3  40.9  II 

Oct.     7.2 

39.05 

.17 

41.4    0.3 

12.32 

.17 

49.4    0.9 

34.87 

.95 

72.0  -0.4 

19.81 

.93 

69.2 

-0.3  1 

17.2 

38.89 

.15 

41.8    0.4 

12.16 

.16 

49.7    0.3 

34.62 

.94 

7  J. 4 

0.8 

19.58 

.99 

68.7 

0.7 

27.2 

38.75 

.13 

42.3    0.6 

12.02 

.13 

50.0    0.4 

34.38 

.22 

70.3 

1.3 

19.37 

.90 

67.8 

1.1 

Nov.    6.1 

38.63 

.09 

43.0    0.7 

11.90 

.10 

50.5    0.5 

34.18 

.19 

68.8 

1.8 

19.18 

.17 

66.4 

1.6 

16.1 

38.56 

.05 

43.8    0.9 

11.82 

.06 

51.1     0.6 

34.01 

.15 

66.8 

9.9 

19.02 

.14 

64.7 

1.9 

26.1 

38.52- 

-.01 

44.8    1.0 

11.78- 

-.09 

51.8    0.7 

33.89 

.10 

64.4 

9.5 

18.91 

.09 

62.6 

9.3 

Dec.    6.0 

j 

38.53  +.03 

45.9    1.9 

11.78  +.09 

52.6    0.8 

33.81- 

-.05 

61.7 

9.8 

18.84- 

-.05 

60.1 

9.6' 

16.0 

38.59 

.. 

47.2    1.3 

11.83 

.07 

53.4    0.9 

33.79  +.01 

58.8 

3.1 

18.81 

.00 

57.4 

9.8} 

26.0 

38.69 

.15? 

48.5    1.3 

11.92 

.11 

54.4     1.0 

33.82 

.06 

55.6 

3.9 

18.84  +.05 

54.4 

3.01 

L         36.0 

38.83 +.16'  49.9+1.41 

12.05 +.15I  55.4 +1.0 1 

33.91  +.11 

52.4 

-3.9 

18.92 +.10 

51.4 -3.0  ;| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Sagittarii. 

*50  Draconis. 

C  Aqailn. 

d 

1 
Sagittarii. 

Mean 
8oUr 
Date. 

1 

Right 
Aieension. 

DecUnatton 
South. 

RIgfat 
Ascenidoii. 

DecUoftUon 
North. 

Right 
Asovnelon. 

Declination 
North. 

Right 
AKeUhlou. 

Declination 
South, 

h      m 
18  47 

26  27 

h      m 

18  50 

75 

16 

h      m 

18  59 

O            1 

13  40 

h      m 

19  10 

O            / 

19  10 

Jan.     1.0 

■ 
13.19  +.14 

15J  -0.9 

26!60- 

-.09 

49.8  -3.6 

26.50  +.06 

25.0  -9.1 

2.56 +.10 

47.3  +0.9 

11.0 

13.35 

.18 

14.9     0.9 

26.60  +.08 

46.2 

8.6 

26.60 

.12 

22.9 

9.1 

2.68 

.14 

47.5    0.9 

20.!) 

13.54 

.91 

14.7    0.9 

26.76 

.94 

42.6 

3.5 

26.75 

.16 

20.8 

9.0 

2.84 

.18 

47.6    0.1 

30.9 

13.77 

.94 

14.5    0.9 

27.08 

.40 

39.2 

3.9 

26.92 

.19 

18.8 

1.9 

3.04 

.91 

47.8  +0.1 

Feb.    9.9 

14.03 

.97 

14.3    0.9 

27.55 

.54 

36.1 

9.9 

27.13 

.92 

17.1 

1.6 

3.26 

.94 

47.8    0.0 

19.9 

14.31 

.90 

14.1     0.9 

28.15 

.66 

33.4 

9.4 

27.36 

.94 

15.6 

1.3 

3.51 

.96 

! 
47.8  -0.1 

Mar.    1.8 

14.61 

.31 

13.9    0.9 

28.86 

.75 

31.2 

1.9 

27.61 

.96 

14.4 

1.0 

3.78 

.96 

47.7    0.9 

11.8 

14.93 

.33 

13.7    0.3 

29.66 

.89 

29.6 

1.3 

27.88 

.97 

13.6 

0.6 

4.07 

.99 

47.5    0.3 

21.8 

15.25 

.33 

13.4     0.3 

30.51 

.86 

28.6 -0.7 1 

28.16 

.98 

13.3  -0.1 

4.37 

.30 

47.1     0.4 

31.8 

15.58 

.33 

13.0     0.3 

31.39 

.88 

28.3 

... 

28.45 

.99 

13.4  +0.3 

4.67 

.31 

46.7    0.5 

Apr.  10.7 

15.91 

.33 

12.7     0.4 

32.26 

.86 

28.6 +0.7 1 

28.74 

.99 

13.9 

0.7 

4.99 

.39 

46.1     0.6 

20.7 

16.24 

.33 

12.3.  0.4 

33.10 

.81 

29.6 

1.3 

29.03 

J» 

14.8 

1.1 

5.31 

.31 

45.5    0.7 

30.7 

16.56 

.39 

12.0     0.3 

33.89 

.74 

31.2 

1.8 

29.32 

.28 

16.0 

1.4 

5.62 

.31 

44.8    0.7 

Maj  10.6 

16.87 

.30 

11.6     0.3 

34.59 

.65 

33.2 

9.3 

29.59 

.97 

17.5 

1.7 

5.92 

.30 

44.1     0.7 

20.6 

17.16 

.98 

■  11.4     0.9 

35.19 

.54 

35.7 

9.7 

29.85 

je5 

19.3 

1.9 

6.21 

.98 

43.4    0.7 

30.6 

17.43 

.95 

'  11.2  -0.1 

35.67 

.41 

38.6 

3.0 

30.09 

.92 

21.3 

9.0 

6.48 

.96 

42.7    0.6 

Jone   9.6 

17.67 

.93 

11.1     0.0 

36.01 

.97 

41.7 

3.9 

30.30 

.19 

23.4 

9.1 

6.73 

.93 

42.1     0.5 

19.5 

17.68 

.18 

11.1  +0.1 

36.21  +.13 

45.0 

3.3 

30.47 

.16 

25.5 

9.1 

6.94 

.90 

41.6    0.4 

29.6 

18.04 

.14 

11.3     0.9 

36.27- 

-.09 

48.4 

3.3 

30.61 

.12 

27.6 

9.1 

7.12 

.16 

41.2    0.3 

Ju\j    9.5 

18.16 

.10 

11.5     0.3 

36.18 

.16 

51.7 

3.3 

30.71 

.08 

29.6 

9.0 

7.26 

.11 

41.0    0.9 

19.5 

18.24  +.05 

11.8     0.4 

35.94 

.31 

55.0 

3.9 

30.76  +.03 

31.5 

1.8 

7.35 

.07 

40.8  -0.1 

29.4 

18.26 

.00 

12.2    0.4 

35.57 

.44 

58.1 

9.9 

30.77- 

-.01 

3.3.3 

1.6 

7.39 +.02 

40.8    0.0 

Aug.   8.4 

18.24- 

'M 

12.7    0.5 

35.06 

.57 

60.9 

9.7 

30.74 

.05 

34.8 

1.4 

7.39- 

-.02 

40.9  +0.1 

18.4 

18.18 

.09 

13.2    0.5 

34.43 

.68 

63.4 

9.3 

30.67 

.09 

•36.2 

1.9 

7.35 

.06 

41.0    0.9 

28.3 

18.07 

.19 

13.7     0.5 

33.70 

.78 

65,5 

1.9 

30.56 

.19 

37.2 

0.9 

7.26 

.10 

41.3    0.3 

S«pt.  7.3 

17.93 

.15 

14.1     0.4 

32.88 

.85 

67.2 

1.5 

30.42 

.15 

38.0 

0.7 

7.14 

.14 

41.5    0.3 

17.3 

17.76 

.17 

14.5    0.4 

32.00 

.91 

68.5 

1.0 

30.26 

.17 

38.6 

0.4 

6.99 

.16 

41.8    0.3! 

27.3 

17.58 

.18 

14.8    0.3 

31.06 

.94 

69.3 +0.5 1 

30.08 

.18 

38.8  +0.1 

6.83 

.17 

42.1    0.3 

Oct.    7JJ 

17.39 

.18 

15.1     0.9 

30.11 

.95 

69.5 

0.0 

29.90 

.18 

38.8  -0.9 

6.65 

.17 

42.4    0.3 

17.2 

17.21 

.17 

15.2  +0.1 

29.16 

.94 

69.2  -0.6 

29.71 

.18 

38.4 

0.5 

6.48 

.17 

42.7    0.3 

27.2 

17.05 

.15 

15.2    0.0 

28.24 

.90 

68.4 

1.1 

29.55 

.16 

37.8 

0.8 

6.32 

.15 

43.0    0.9 

Nov.   6.2 

16.91 

.19 

15.2  -0.1 

27.37 

.kJ 

67.0 

1.6 

29.40 

.13 

36.8 

1.1 

6.18 

.19 

43.2    0.9. 

16.1 

16.81 

.08 

15.1     0.9 

26.58 

.74 

65.1 

9.1 

29.28 

.10 

35.6 

1.3 

6.07 

.09 

43.4    0.9 

26.1 

16.75- 

-.03 

14.9    0.9 

25.88 

.63 

62.8 

9.6 

29.20 

.06 

34.1 

1.6 

6.00 

.05 

43.5    0.9 

Dec.    6.1 

16.74  +.01 

14.7    0.9 

25.32 

.50 

60.0 

3.0 

29.16  - 

-.02 

32.4 

1.8 

5.97- 

-.01 

43.7    0.9 

16.0 

16.78 

.06 

14.4    0.9 

24.89 

.35 

56.8 

3.3 

29. 15 +.02 

30.5 

9.0 

5.98 +.04 

43.9    0.9 

26.0 

16.87 

.11 

14.2    0.9 

24.61 

.19 

53.4 

3.5 

29.20 

.06 

28.5 

9.1 

6.04 

.08 

44.1     0.9 

36.0 

17.00 +.15 

14.0  -0.9 

24.50- 

-.03 

49.9 

-3.6 

29.28 +.10 

26.4-9.1 

6.15  +.19 

44.2 +0.9 1 

40 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*d  Draconis. 

•r 

Draconis. 

d 

Aquiln. 

K 

AqoiUo. 

1 
1 

Mean 
Solar 
Date. 

Right 
Aicension. 

Declination 
North, 

Right 
AacenBion. 

Declination 
JSortk. 

Right 
Ascension. 

Ifortk. 

Right 
AiceDtioD. 

aoutk. 

h      m 

19  12 

67  25 

h      m 

19  17 

73 

6 

h      m 

19  18 

2  51 

h      m 

19  29 

o 

7 

18  1 

Jan.     1.0 

27.73- 

-.07 

66.1 

-3.5 

57!o3  - 

-.15 

56.7 

-3.5 

57'!26+.08 

33.8 

-1.5 

54'.60+.07 

44.7  +0.8  1 

11.0 

27.71  +.04 

62.5 

3.6 

56.95- 

-.01 

53.1 

3.6 

57.36 

.11 

32.3 

1.5 

54.69 

.11 

45.5 

0.8 

21.0 

27.80 

.14 

58.9 

3.5 

57.01  +.13 

49.6 

3.5 

57.49 

.15 

30.8 

1.4 

54.82 

.15 

46.4 

0^ 

30.9 

28.00 

.24 

55.4 

3.3 

57.22 

J37 

46.1 

3.4 

57.65 

.18 

29.5 

1.3 

54.98 

.18 

47.1 

0.7 

Feb.    9.9 

28.29 

.34 

52.2 

3.0 

57.56 

.40 

42.8 

3.1 

57.85 

Jtl 

28.3 

1.1 

55.17 

.90 

47.7 

0.6 

19.9 

28.68 

.49 

49.4 

9.6 

58.02 

.59 

39.9 

9.7 

58.06 

.93 

27.2 

0.9 

55.39 

.93 

48.2 

0.4 

Mar.    1.9 

29.14 

.49 

47.0 

9.1 

58.59 

.61 

37.5 

iiJi 

58.30 

.95 

26.5 

0.6 

55.63 

.95 

48.5 

40.9 

11.8 

20.66 

.54 

45.1 

1.5 

59.24 

.09 

35.6 

1.6 

58.56 

.97 

26.1 

-0.3 

55.89 

.97 

48.6 

0.0' 

21.8 

30.23 

.58 

43.9 

0.0 

59.96 

.74 

34.2 

1.0 

58.84 

.98 

25.9 

0.0 

56.17 

.28 

48.4  -« J  1 

31.8 

30.83 

.60 

43.4  H).9 

60.72 

.77 

33.6  -H).3 

59.12 

.99 

26.1  +0.4 

56.45 

.99 

48.0 

0.5; 

Apr.  10.8 

31.42 

.00 

43.5  +0.4 

61.49 

.77 

33.6  •W.3 

59.41 

.99 

26.6 

0.7 

56.75 

.30 

47.4 

0.7 

20.7 

32.02 

.58 

44.3 

1.1 

62.26 

.75 

34.2 

0.9 

59.71 

.99 

27.5 

1.0 

57.05 

.30 

46.6 

0.9 

30.7 

32.59 

.55 

45.0 

1.6 

62.98 

.70 

35.5 

1.5 

60.00 

.99 

28.6 

1.9 

57.35 

.30 

45.6 

1.0 

May  10.7 

33.11 

.50 

47.5 

9.1 

63.66 

.63 

37.3 

9.1 

60.28 

.98 

29.9 

1.4 

57.64 

.99 

44.5 

1.9 

20.6 

33.58 

.43 

49.9 

9.6 

64.25 

.65 

39.6 

9.5 

60.55 

.96 

31.4 

1.5 

57.92 

.98 

43.3 

1.9 

30.6 

33.98 

.36 

52.7 

9.0 

64.75 

.45 

42.3 

9.9 

60.81 

.94 

33.0 

1.6 

58.19 

.96 

42.1 

1.3' 

June   0.6 

34.30 

jaf7 

55.8 

3.9 

65.15 

.34 

45.3 

3.1 

61.03 

.91 

34.6 

1.7 

58.44 

.93 

40.8 

1.9 

19.6 

34.52 

.18 

59.1 

3.4 

65.42 

JUl 

48.6 

3.3 

61.23 

.18 

36.3 

1.7 

58.65 

.90 

39.6 

1.9 

29.5 

34.66 +.08 

62.5 

3.4 

65.57 +.09 

52.0 

3.4 

61.40 

.14 

38.0 

1.6 

58.83 

.16 

38.5 

1.1 

July    9.5 

34.69- 

-.01 

66.0 

3.4 

65.60- 

-.04 

55.4 

3.4 

61.52 

.10 

39.5 

1.5 

58.98 

.19 

37.4 

1.0 

19.5 

34.63 

•U 

69.4 

3.3 

65.49 

.17 

58.8 

3.3 

61.60 

.06 

40.9 

1.4 

59.08 

.08 

36.5 

0.8 

29.5 

34.46 

.SI 

72.6 

3.1 

65.25 

.30 

62.1 

3J9 

61.64 +.09 

42.2 

1.9 

59.13 +.03 

35.8 

0.7 

Aug.   8.4 

34.21 

.30 

75.6 

9.9 

64.89 

.41 

65.2 

9.9 

61.64- 

-.02 

43.3 

1.0 

59.15- 

-.01 

35.2 

0.6 

18.4 

33.86 

.38 

78.3 

9.6 

64.43 

.59 

68.0 

9.6 

61.59 

.06 

44.3 

0.8 

59.12 

.05 

34.7 

0.4  1 

28.4 

33.44 

.45 

80.7 

9.9 

63.86 

.61 

70.4 

9.3 

61.51 

.10 

45.0 

0.6 

59.05 

.09 

34.4 

0.9 1 

Sept.  7.3 

32.96 

.51 

82.7 

1.8 

63.20 

.69 

72.5 

1.9 

61.40 

.13 

45.5 

0.4 

58.94 

.19 

34.3  -tt.1  1 

17.3 

32.42 

.56 

84.3 

1.3 

62.47 

.75 

74.2 

1.4 

61.25 

.15 

45.8+0.91 

58.80 

.14 

34.3 

0.0, 

27.3 

31.84 

J>9 

85.3 

0.8 

61.69 

.80 

75.4 

0.9 

01.09 

.16 

45.9 

0.0 

58.65 

.16 

34.4+4».l'| 

Oct.     7.3 

31.24 

.60 

85.9  +0.3 

60.88 

.82 

76.1  -H).4 

60.92 

.17 

45.9 -0Jl| 

58.49 

.17 

34.6 

0.3 

17.2 

30.64 

.60 

85.9  -0.3 

60.06 

.82 

76.2  -0.1 

60.75 

.16 

45.6 

0.4 

58.32 

.16 

34.9 

0.3 

27.2 

30.05 

.58 

85.4 

0.8 

59.25 

.79 

75.8 

0.7 

60.59 

.15 

45.1 

0.6 

58.16 

.15 

35.3 

0.4 

Nov.    6.2 

29.49 

.54 

84.3 

1.3 

58.47 

.75 

74.9 

1.9 

60.45 

.13 

44.4 

0.8 

58.02 

.13 

35.7 

0.6 

16.2 

28.97 

.48 

82.7 

1.9 

57.75 

.68 

r3.4 

1.8 

60.34 

.10 

43.6 

0.9 

57.91 

.10 

36.3 

0.6  1 

26.1 

28.52 

.41 

80.5 

9.4 

57.10 

.60 

71.3 

9.3 

60.26 

.06 

42.6 

1.1 

57.82 

.06 

37.0 

0.7; 

Dec.    6.1 

28.14 

.31 

77.9 

9.8 

56.56 

.49 

68.8 

9.7 

60.21- 

-.02 

41.4 

1.3 

57.78  - 

-.03 

37.7 

0.8 

16.1 

27.86 

.S4 

74.9 

3.1 

56.12 

.37 

65.9 

3.1 

60.21  +.02 

40.1 

1.4 

57.77  +.01 

38.5 

0.8 

26.0 

27.67 

.13 

71.6 

3.4 

55.81 

.94 

62.7 

3.3 

60.24 

.06 

38.7 

1.4 

57.81 

.05 

39.3 

0.8  1 

36.0 

27.59  - 

-.03 

68.1  -3.6 

55.64- 

-.10 

59.3 -3.51 

60.32 +.09 

37.2 

-1.5 

57.88 +.09 

40.1  +0.8  J 

FIXED  STARS,  1871. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mmo 
Solar 
Date. 

y 

Aquiln. 

a 

AquiliD. 
{JiUair.) 

•f 

Draconis. 

/?Aquila9. 

Bight 
Aweaskm. 

DecUnatlun 
North, 

Right 
Atoeiuioa. 

DvclloaUoQ 
North. 

Right 
AMcaiton. 

D«cUDatioo 
North. 

Right 
Awention. 

• 

DeclInatioD 
North. 

h      m 

19  40 

id 

17 

h      m 

19  44 

O           1 

8  31 

h      in 

19  48 

69  55 

h      m 

19  48 

6    5 

Jan.     1.0 

• 
5.33  +.05 

61.5 

-1.8 

27!o5+.05 

44.8 

-1.7 

32!23 

-.18 

84''3  -3.3 

56*30 +.04 

9.5  -1.6 

11.0 

5.40 

.09 

59.7 

1.8 

27.12 

.09 

43.1 

1.7 

32.09  -.07 

80.9 

3.5 

56.36 

.08 

7.9     1.6 

21.0 

5.50 

.12 

57.9 

1.8 

27.23 

.19 

41.4 

1.6 

32.08 +.05 

77.3 

3.5 

56.46 

.19 

6.4    1.5 

31.0 

5.64 

.15 

56.2 

1.6 

27.36 

.15 

39.8 

1.5 

32.19 

.16 

73.8 

3.4 

56.60 

.15 

4.9    1.4 

Feb.    9^ 

5.81 

.18 

54.6 

1.4 

27.53 

.18 

38.4 

1.3 

32.41 

.98 

70.5 

3.9 

56.76 

.18 

3.5    1.9 

19.9 

6.01 

J8I 

53.3 

1.9 

27.73 

.91 

37.1 

1.1 

32.74 

.36 

67.4 

9.9 

56.95 

.90 

2.4    1.0 

Mar.    1.9 

6.23 

.93 

52.2 

0.9 

27.96 

.93 

36.2 

0.8 

33.17 

.47 

64.7 

9.4 

57.17 

.93 

1.6     0.7 

11.9 

6.48 

.35 

51.5 

0.5 

28.19 

.95 

35.6 

0.4 

33.68 

.55 

62.5 

1.9 

57.41 

.95 

1.0  -0.4 

21.8 

6.74 

.87 

51.2  -0.1 

28.45 

.97 

35.3 

-0.1 

34.26 

.60 

60.9 

1.3 

57.67 

.97 

0.8    0.0 

31.8 

7.02 

.98 

51.3  ^.3 

28.73 

.98 

35.4  +0.3 

34.89 

.64 

59.9  -0.7 

57.94 

.98 

0.9  +0.3 

Apr.  10.8 

7.31 

.99 

51.7 

0.6 

29.02 

.90 

35.9 

0.7 

35.55 

.66 

59.5 

0.0 

58.23 

.99 

1.4     0.7 

20.7 

7.60 

.99 

52.6 

1.0 

29.31 

.99 

36.7 

1.0 

36.21 

.66 

59.8 +0.6 1 

58.52 

.99 

2.2    1.0 

30.7 

7.89 

.99 

53.7 

1.3 

29.61 

.99 

37.9 

1.3 

36.87 

.64 

60.7 

1.9 

58.82 

.99 

3.4     1.3 

Maj  10.7 

8.18 

.98 

55.2 

1.6 

29.90 

.99 

39.3 

1.6 

37.49 

.59 

62.2 

1.8 

59.11 

.99 

4.8    iJi 

20.7 

8.46 

.97 

56.9 

1.8 

30.18 

.98 

41.0 

1.7 

38.06 

.54 

64.3 

9.3 

59.:^ 

.98 

6.4    1.7 

30.6 

8.73 

.95 

58.8 

1.9 

30.45 

.96 

42.8 

1.9 

38.56 

.46 

66.8 

9.7 

59.66 

JW 

8.1    1.8 

Jane   9.6 

8.97 

.93 

60.8 

9.0 

30.70 

.93 

44.8 

9.0 

38.98 

.38 

69.6 

3.0 

59.91 

.93 

9.9    1.9 

19.6 

9.18 

.19 

62.8 

9.0 

30.91 

.90 

46.8 

9.0 

39.31 

.98 

72.8 

3.3 

60.13 

J90 

11.8     1.9 

29.6 

9.36 

.16 

64.8 

9.0 

31.09 

.16 

48.8 

9.0 

39.54 

.17 

76.2 

3.4 

60.32 

.17 

13.7    1.8 

iaiy    9.5 

9.49 

.19 

66.8 

1.9 

31.24 

.19 

50.7 

1.9 

39.66  +.06 

79.7 

3.5 

60.47 

.13 

15.5    1.7 

19.5 

9.59 

.07 

68.7 

1.8 

31.34 

.08 

52.5 

1.7 

.39.66- 

-.05 

83.1 

3.5 

60.57 

.09 

17.1     1.6 

29.5 

9.64  +.03 

70.5 

1.6 

31.40 +.04| 

54.2 

1.6 

39.56 

.15 

86.6 

3.4 

60.64  +.04| 

18.7    1.4 

Aag.   a4 

9.65- 

-.01 

72.0 

1.4 

31.41  - 

-.01 

55.7 

1.4 

39.36 

.96 

89.9 

3.9 

60.66 

.00 

20.0     1.9 

ia4 

9.61 

.05 

73.3 

1.9 

31.39 

.05 

56.9 

1.9 

39.05 

.38 

93.0 

9.9 

60.64- 

-.04 

21.2    1.0 

28.4 

9.54 

.09 

74.4 

1.0 

31.32 

.09 

58.0 

0.9 

38.65 

.44 

95.7 

9.6 

60.57 

.08 

22.1    0.8 

Sept  7.4 

9.43 

.19 

75.3 

0.7 

31.21 

.19 

58.8 

0.7 

38.16 

.59 

98.2 

9.3 

60.47 

.11 

22.8    0.6 

17.3 

9J» 

.15 

75.9 

0.5 

31.08 

.14 

59.4 

0.5 

37.61 

.58 

100.3 

1.8 

60.34 

.14 

23.3    0.4 

27.3 

9.13 

.16 

76.3+0Jj| 

30.92 

.16 

59.8  +0.9 1 

37.00 

.63 

101.9 

1.4 

60.19 

.16 

23.6 +0JI 

Oct.     7.3 

8.96 

.17 

76.4 

0.0 

30.76 

.17 

59.9 

0.0 

36.35 

.66 

103.0 

0.9 

60.03 

.17 

23.6  -0.1 

17^ 

8.79 

.17 

76.2-0.3 

30.59 

.17 

59.7-0.31 

35.68 

.67 

103.6  -H).3 

59.86 

.17 

23.5    0.3 

27.2 

8.62 

.16 

75.8 

0.6 

30.42 

.16 

59.3 

0.5 

35.00 

.66 

103.7  -0.9 

59.69 

.10 

23.0    0.5 

Nov.  e^ 

.8.46 

.14 

75.1 

0.8 

30.27 

.14 

58.7 

0.8 

34.35 

.64 

103.2 

0.8 

59.54 

.14 

22.4    0.7 

16.2 

8.33 

.19 

74.2 

1.1 

30.14 

.11 

57.8 

1.0 

33.72 

.59 

102.1 

1.3 

59.41 

.11 

21.6    0.9 

26.1 

8.23 

.08 

73.0 

1.3 

30.04 

.08 

56.7 

1.9 

33.16 

.53 

100.5 

1.9 

59.31 

.08 

20.5    1.1 

Dec.    6.1 

8.17 

.05 

71.6 

1.5 

29.97 

.05 

55.4 

1.4 

32.66 

.45 

98.3 

9.4 

59.25 

.05 

19.3    1.3 

16.1 

8.14- 

-.01 

70.1 

1.6 

29.94- 

-.01 

53.9 

1.5 

32.25 

.36 

95.7 

9.8 

59.21- 

-.01 

18.0    1.4 

26.1 

8.14 +.03 

68.3 

1.8 

29.95  +.03 

52.3 

1.6 

31.93 

.96 

92.7 

3.1 

59.22 +.09 

16.5    1.5 

36.0 

8.19 +.07 

66.5 

-1.8 

30.00 +.07 

50.6 

-1.7 

31.73- 

-.14 

89.4 

-3.4 

59.26  +.06 

14.9  -1.6 

816 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

r 

AquilsB. 

tfl  Capricomi 

*K  Cephei. 

a 

Pavonis. 

Mean 
Solar 
Date. 

1 

1 

Right 
Aaeeasion. 

Declination 
North. 

Rlgtat 
AHcenidon. 

Declination 
SouUl 

Rigbt 
Ascentfion. 

Declination 
North. 

Rigfat 
Atfceniilon. 

DeelittBtlott 

SOMtk, 

h     m 

19  57 

6  54 

h 

20 

m 

LO 

12  56' 

h      m 

20  13 

0 

77 

18 

h 

20 

15 

57     8 

Jan.     1.0 

48.02 +.04 

55'.'3 

-1.6 

51.31  +.04 

38.3  +0.4 

6.47 

-.46 

83''7  -3.1 

■ 
88i)0+.03 

58^2 -aa 

11.0 

48.08 

.07 

53.6 

1.6 

51.37 

.08 

38.7 

0.4 

6.10 

.38 

79.5 

3.3 

33.06 

.10 

50.0    9.9 

21.0 

48.17 

.11 

53.0 

1.5 

51.46 

.11 

39.0 

0.3 

5.90 

-.mJ 

76.1 

3.4 

22.20 

.16 

47.7    9^ 

31.0 

48.29 

.14 

50.5 

1.4 

51.59 

.14 

39.3 

0J3 

5.90 +.09 

73.6 

3.4 

22.39 

.99 

45.3    9.3 

Feb.    9.9 

48.45 

.17 

49.3 

1.9 

51.75 

.17 

39.4  +0.1 

6.09 

.98 

69.3 

3.3 

22.64 

.96 

43.0    9.3 

19.9 

48.63 

.SO 

48.0 

1.0 

51.93 

jao 

39.5  -0.1 

6.46 

.45 

66.0 

3.0 

22.96 

.34 

40.7    9.9 

Mar.    1.9 

48.84 

.S9 

47.1 

0.7 

53.15 

JO 

39.3 

0.9 

7.00 

.61 

63.1 

9.7 

^.32 

.38 

38.5    9.1. 

11.9 

49.07 

JH 

46.6 

0.4 

53.38 

.95 

39.0 

0.4 

7.69 

.75 

60.6 

9.9 

23.72 

.49 

36.5    1.91 

81.8 

49.33 

JX 

46.3 

-0.1 

53.64 

.97 

•38.5 

0.6 

8.50 

.66 

58.7 

1.7 

24.16 

.46 

34.6    1.7 1 

31.8 

49.60 

.98 

46.5  +0.3 

53.93 

.98 

37.9 

0.8 

9.40 

.93 

57.3 

1.1 

24.63 

.48 

33.0    1.5 

Apr.  10.8 

49.88 

.99 

47.0 

0.7 

53.31 

.30 

37.0 

0.9 

10.37 

.96 

56.6  -0.4 

25.13 

.51 

31.6    1^ 

30.7 

50.17 

jaa 

47.8 

1.0 

53.51 

.31 

36.0 

1.1 

11.36 

.99 

56.5  +0.9 

25.65 

.5fi 

30.5    9.9, 

30.7 

50.47 

.30 

48.9 

1.3 

53.82 

.31 

34.9 

IJH 

13.35 

.97 

57.0 

0.8 

26.17 

.5fl 

39.7    0.6 

May  10.7 

50.77 

.99 

50.4 

1.5 

54.14 

.31 

33.7 

IJH 

13.31 

.99 

58.1 

1.4 

26.70 

.59 

29.2 -OJ 

30.7 

51.05 

.96 

53.0 

1.7 

54.44 

.30 

33.5 

1.9 

14.19 

.84 

59.8 

1.9 

27.21 

.50 

29.1     0.0 

30.6 

51.33 

.96 

53.8 

1.8 

54.74 

.99 

31.3 

1.9 

14.98 

.73 

68.0 

9.4 

27.70 

.48 

29.3  40.4 

June   9.6 

51.58 

.94 

55.7 

1.9 

55.03 

.96 

30.1 

1.9 

15.65 

.60 

64.6 

9.8 

28.17 

.44 

29.9    0.7 

19.6 

51.81 

.91 

57.6 

1.9 

55.37 

J84 

38.9 

1.0 

16.19 

.46 

67.6 

3.1 

28.59 

.39 

30.8     1.1 

39.6 

53.00 

.1» 

59.5 

1.9 

55.49 

.90 

28.0 

0.9 

16.57 

.30 

70.8 

3.3 

28.95 

.34 

32.0     1.4 

July    9.5 

52.16 

.14 

61.4 

1.8 

55.67 

.16 

27.1 

0.8 

16.80 +.14 

74.3 

3.5 

29.86 

.97 

33.5     IX 

19.5 

52.27 

.09 

63.3 

1.7 

55.83 

.19 

26.4 

0.6 

16.86- 

-.03 

77.7 

3.5 

89.49 

.90 

35.3     1.8 

89.5 

52.35 

.05 

64.8 

1.5 

55.91 

.08 

85.9 

0.4 

16.74 

.19 

81.8 

3.5 

89.65 

.19 

37.8    9.0! 

Aug.   8.4 

52.37 +.01 

66.3 

1.3 

55.97  +.03 

25.5 

0.3 

16.47 

.35 

84.7 

3.4 

89.74  +.04 

39.3    9.1 1 

18.4 

52.36- 

-.04 

67.5 

1.1 

55.98- 

-.01 

25.3- 

-0.1 

16.03 

.51 

87.9 

3.9 

39.74- 

-.04 

41.3    9.1 1 

38.4 

52.30 

.06 

68.5 

0.9 

55.94 

.06 

35.3 

0.0 

15.45 

.65 

91.0 

9.9 

89.66 

.11 

43.4     9.0 1 

Sept  7.4 

53.31 

.11 

69.3 

0.7 

55.86 

.09 

85.4  40.1 1 

14.74 

.77 

93.8 

9.6 

39.58 

.18 

46.3     1^ 

17.3 

53.08 

.14 

69.8 

0.4 

55.75 

.19 

85.5 

0.9 

13.90 

.88 

96.8 

9.9 

89.31 

.93 

47.1     1.6 

37.3 

51.93 

.15 

70.3  +0.9 1 

55.63 

.14 

35.8 

0.3 

13.97 

.97 

98.8 

1.8 

89.05 

.97 

48.6     1.3 

Oct.     7.3 

51.77 

.17 

70.3 

0.0 

55.47 

•lo 

36.3 

0.4 

11.97 

1.03 

99.8 

1.3 

88.76 

.30 

49.8     1.0 

17.3 

51.60 

.17 

70.1  -OJStl 

55.-30 

.16 

26.6 

0.4 

10.91 

1.07 

100.9 

0.8 

88.44 

.39   50.5    0^ 

37.2 

51.44 

.16 

69.8 

0.5 

55.15 

.15 

37.0 

0.4 

9.83 

1.08 

101.4  +0.3 

88.13 

.31     50.9+0.9 

Nov.   6.3 

51.39 

.14    69.3 

0.7 

55.00 

.14    37.5 

0.5 

8.75 

1.06  101.4 
1.09  100.8 

.94   99.6 

-0.3 

37.82 

.99    50.9-0.9 

16.3 

51.15 

.19;  68.4 

0.9 

54.87 

.19]  37.9 

0.5 

7.71 

0.9 

27.55 

.95    50.4      0.7 

36.1 

51.05 

.09   67.4 

1.1 

54.76 

.09   26.4 

0.5 

6.71 

1.4 

27.31 

.90;  49.6    1.1 

Dec.    6.1 

50.97 

.06   66.3 

1.3 

54.69 

.05   28.8 

0.4 

5.83 

.84 

97.9 

9.0 

27.14 

.15   4a3     1.4 

1 

16.1 

50.93- 

-.09   64.8 

1.4 

54.66- 

-.09  39.3 

0.4 

5.04 

.71 

95.7 

9.4 

27.03 

.08;  46.7     1.7 

96.1 

50.93 +.03'  63.3 
50.97 +.051  61.8 

1.5 

54.66 +.09'  39.7 

0.4 

4.39 

.56 

93.0 

9.8 

86.98- 

-.01    44.8     9.0 

36.0 

-1.6 

54.69 +.06   30.3+0.4 

3.91 

-.40 

90.0 -3.9 1 

27.00 +.06    42.8 -9.9  {| 

FIX£D  STARS,  1871. 


317 


• 
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Memn 
Solar 
Date. 

V  Capricorni. 

e  De]phini. 

"Groombridge  3241. 

a  Cygni. 

Right 

Dedioattoa 
South. 

Right 
Aaoeiuion. 

North, 

Right 

D«eIiiiatioB 
North. 

Right 

DecliiuiUon 
North. 

h        lU 

20  19 

18  37 

b      m 

20  27 

10  51 

h     m 

20  30 

o 

72 

5 

h     m 

20  36 

O           / 

44  48 

imo.     l.l 

53!65-l-.03 

62l6  40.1 

■ 
0.80  +.01 

57r5 

— 1  7 

29J2- 

-.34 

46!!5-3J) 

59.80- 

-.08 

76.V  -«.7 

11.0 

53.70 

.07 

62i7 

0.0 

0.82 

.04 

55.9 

1.7 

28.84 

J» 

43.4 

3.9 

59.75- 

-.03 

73.9    9.9 

21.0 

53.78 

.10 

62.6  H).l 

0.88 

.07 

54.2 

1.7 

28.69- 

-.09 

40.0 

3.4 

59.74 +.09 

70.8     3.0 

31.0 

53.91 

.14 

62.5 

0.9 

0.97 

.11 

52.5 

1*6 

28.66 +.04 

36.6 

3.4 

59.79 

.07 

67.8    3.0 

F«b.  100) 

54.06 

.17 

62.3 

0.3 

I.JO 

.14 

51.0 

1.4 

28.77 

.17 

33.1 

3.3 

59.89 

.19 

64.8    9.0 

19.9 

54.25 

.90 

62.0 

0.4 

1.25 

.17 

49.7 

1.9 

29.00 

.30 

29.9 

3.1 

60.04 

.17 

62.0    9.6 

Mar.    1.9 

54.46 

.39 

61.5 

0.5 

1.44 

.90 

48.7 

0.9 

29.36 

.41 

26.9 

9.8 

60.23 

.99 

59.5    9.9 

11.9 

54.70 

.95 

60.9 

0.7 

1.65 

.99 

47.9 

0.6 

29.83 

.51 

24.3 

9.3 

60.47 

.90 

57.5     1.8 

21.9 

54.96 

.97 

60J2 

0.8 

1.88 

.95 

47.6 

-0.9 

30.39 

.60 

22,2 

1.8 

60.75 

..99 

55.9    1.3 

31.8 

55.^ 

.99 

50.3 

0.9 

2.14 

.97 

47.6  +0.9 

31.03 

.67 

20.7 

IJi 

61.06 

.39 

54.8    0.8 

Apr.  10.8 

55.54 

.90 

58.3 

10) 

2.42 

.98 

47.9 

0.6 

31.72 

.71 

19.8  -0.6 

61.40 

.35 

54.4 -OJ) 

20.8 

55.85 

.31 

57.2 

1.1 

2.71 

.99 

48.7 

0.9 

32.45 

.73 

19.6  +0.1 

61.76 

.36 

54.5  +0.4 

30.7 

56.17 

.39 

56.1 

1.1 

300 

.90 

49.8 

1.3 

33.18 

.73 

20.0 

0.7 

62.13 

.37 

55i2    1.0 

May  10.7 

56.49 

.39 

54.9 

1.9 

3.30 

.30 

51.3 

1.6 

3:J.90 

.70 

21.0 

1.3 

62.49 

.36 

56.5    1.5 

5».7 

56.81 

.31 

53.8 

1.1 

3.60 

.99 

52.9 

1.8 

34.58 

.65 

22.5 

1.8 

62.85 

.35 

58.2    9.0 

30.7 

57.11 

.30 

52.7 

1.1 

3.89 

.98 

54.8 

9.0 

35.21 

.59 

24.6 

9.3 

63.20 

.33 

60.4    9.4 

June   9.6 

57.41 

.98 

51.6 

1.0 

4.16 

.96 

56.9 

9.1 

35.70 

.51 

27.2 

8.7 

63.51 

.30 

63.0    9.7 

19.6 

57.67 

.95 

50.7 

0.8 

4.40 

.93 

59.0 

9.1 

36.22 

.41 

30.1 

3.1 

63.79 

.96 

65.9    3.0 

29.6 

57.91 

.99 

50.0 

0.6 

4.62 

.90 

61.2 

9.1 

36.58 

.90 

33.3 

3.3 

64.03 

.91 

69.0    3.9 

July    9.6 

58.11 

.16 

49,4 

0.5 

4.80 

.16 

63.3 

9.1 

36.82 

.19 

36.7 

3.5 

64.22 

.16 

72.3    3.3 

19.5 

58.27 

.13 

49.0 

0.3 

4.94 

,19 

65.3 

9.0 

36.95 +.07 

40.3 

3.6 

64.36 

.11 

75.5    3.3 

29.5 

58.38 

.09 

48.8 -0.1 1 

5.03 

.07 

67.2 

1.8 

36.95- 

-.05 

43.8 

3.5 

64.44  +.05 

78.8    3.9 

Aug.   8.5 

58.44  +.04 

48.8 

0.0 

5.09 +.03 

68.9 

1.6 

36.84 

.17 

47.4 

3.5 

64.46- 

-.01 

81.9    3.1 

18.4 

58.46- 

-.01 

48.9+0.91 

5.09  - 

-.01 

70.5 

1.4 

36.61 

.99 

50.8 

3.3 

64.42 

.06 

84.9    9.9* 

28.4 

58.43 

.05 

49.1 

0.3 

5.06 

.05 

71.8 

1.9 

36.26 

.39 

53.9 

3.1 

64.33 

.11 

87.7    9.6 

S«pt.  7.4 

58.36 

.00 

49.5 

0.4 

4.98 

.09 

72.8 

0.9 

35.82 

.49 

56.9 

9.8 

64.20 

.16 

90.1     9.3 

17.4 

58.26 

.19 

49.9 

0.5 

4.87 

.19 

73.7 

6.7 

35.29 

.57 

59.5 

9.4 

64.01 

JW 

92.3    1.9 

27.3 

58.12 

.14 

50.4 

0.5 

4.74 

.14 

74.2 

0.4 

34.68 

.64 

61.7 

9.0 

63.80 

.93 

94.0    1.5 

Oct.     7.3 

57.97 

.16 

50.9 

0.5 

4.59 

.16 

74.5  +0.9 

34.01 

.69 

63.4 

IJi 

63.55 

415 

95.4    1.1 

17.3 

57.81 

.10 

51.4 

0.5 

4.42 

.16 

74.6  -0.1 

33.30 

.79 

64.7 

1.0 

63.29 

.96 

96.2    0.6 

27.3 

57.65 

.16 

51.9 

0.4 

4.26 

.16 

74.4 

0.3 

32.56 

.74 

65.5+0.5 

63.02 

.97 

96.6  +0.1 

Nov.    6.2 

57.49 

.14 

52.3 

0.4 

4.10 

.15 

73.9 

0.6 

31.82 

.73 

65.6  -0.1 

62.76 

J» 

96.5  -0.4 

16.2 

57.36 

.19 

52.7 

0.4 

3.96 

.13 

73.2 

0.8 

31.10 

.70 

65.2 

0.7 

62.51 

.94 

95.9    0.9 

26.2 

57.25 

.09 

53.0 

0.3 

3.84 

.11 

72.2 

1.1 

30.41 

.66 

64.3 

1.3 

62.27 

.99 

94.8    1.3 

Dec.    6.1 

57.17 

.06 

53.3 

0.9 

3.74 

.06 

71.0 

1.3 

29.78 

.59 

62.7 

1.8 

62.07 

.19 

93.2    1.8 

16.1 

57.12- 

-.09 

53.5 

0J9 

3.68 

.05 

69.6 

1.5 

29.23 

.51 

60.7 

9.3 

61.90 

.15 

91.1     9.9 

26.1 

57.12 +.01 

53.6  +0.1 

3.65- 

-.01 

68.1 

1.6 

28.76 

.41 

58.1 

9.7 

61.77 

.10 

88.7    9.6 

36.1 

57.15 +.05 

53.7 

0.0 

3.65  +.09 

66.5 

-1.7 

28.41 

-.30 

55.2  -3.1 

61.69 

-.06 

86.0  -9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t^ 

Aquarii. 

* 

Cygni. 

•12  Year  Cat.  1879. 

61  Cygni  {pr.)       \ 

Mean 
Solar 
Dat6. 

~ 

; 

1 

Right 
Ascenaloii. 

DedlnaUon 
South. 

Right 
•AMseovion. 

Honk, 

Right 
A»ceniloii. 

Decllnntion 
north. 

Right 

AMMMlOtt. 

Dcelioittioa 
North. 

h      m 

20  46 

9  27 

h      m 

20  52 

40  40 

h      m 

20  53 

80    3 

h 

21 

ro 

1 

o 

38 

1 
6 

Jan.     1.1 

39.36  +.01 

6l'.'2  +0.6 

19!69- 

-.07 

22.0 

-9.6 

16^30 

-.80 

68.4  -9.7 

4^88- 

-.07 

62.1 

-9.3 

11.1 

30.39 

.04 

61.7 

0.5 

19.64- 

-.03 

19.3 

9.8 

15.60 

.59 

65.5    3.0 

4.83- 

-.03 

59.6 

2.5 

91.0 

39.44 

,07 

62.2 

0.4 

19.62 +.01 

16.5 

9.9 

15.11 

.37 

62.4    3.3 

4.83 +.01 

57.0 

8.7; 

31.0 

39.53 

.10 

62.6 

0.3 

19.66 

.06 

13.6 

9.8 

14.86 

-.13 

59.0    3.4 

4.86 

.06 

54.3 

9-7 

Feb.  10.0 

39.65 

.13 

62.8  •w.g 

19.74 

.10 

10.8 

9.7 

14.85 +.11 

55.6     3.4 

4.95 

.10 

51.7 

9.6 

20.0 

39.80 

.16 

63.0 

0.0 

19.86 

.15 

8.1 

9.5 

15.09 

.35 

52.3     3.2 

5.07 

.15 

49.2 

S.3 

Mar.    l.» 

39.98 

.19 

62.9  -0.2 

20.03 

.19 

5.8 

9.9 

15.55 

.57 

49.2    3.0 

5.24 

.19 

47.0 

%Jh\ 

11.9 

40.18 

.S9 

62.6 

0.4 

20.25 

.23 

3.8 

1.8 

16.23 

.77 

46.4     9.6 

5.45 

.93 

45.1 

\A 

21.9 

40.41 

M 

62.1 

0.6 

20.50 

.27 

2.2 

1.3 

17.10 

.96 

44.0    3.1 

5.70 

.96 

43.7 

\S 

31.8 

40.67 

.96 

61.4 

0.8 

20.78 

.30 

1.2 

0.8 

18.12 

1.08 

42.2     1.6 

5.98 

.30 

42.8 

0.7 

Apr.  10.8 

40.94 

.98 

60.5 

1.0 

21.10 

.32 

0.7-0J8 

19.215 

1.18 

40.9    1.0 

6.29 

.32 

42.4 

-•.I 

20.8 

41.23 

.30 

59.4 

1.2 

21.43 

.34 

0.8  -H).4 

20.46 

1.23 

40.3-0.3 

6.62 

.34 

42.5 +0.4  i 

30.8 

41.54 

.31 

58.2 

1.3 

21.78 

.35 

1.4 

0.9 

21.71 

1.94 

40.2  .W.3 

6.97 

.35 

43.3 

1.0 

May  10.7 

41.85 

.31 

56.8 

1.4 

22.14 

.35 

2.6 

1.4 

22.94 

1.91 

40.8    0.9 

7.33 

.35 

44.5 

1.5 

20.7 

42.16 

.31 

55.3 

1.5 

22.49 

.34 

4.2 

1.9 

24.12 

1.14 

42.0    1.5 

7.68 

.35 

46Ji 

1^ 

1 

30.7 

42.46 

.30 

53.8 

1.5 

22.82 

.33 

6.4 

9.3 

25.22 

1.04 

43.7    2.0 

8.02 

.33 

48.3 

1 
9.3 

June   9.7 

42.75 

.28 

52.3 

1.4 

23.14 

.30 

8.8 

9.6 

26.19 

.90 

46.0    9.4 

8.35 

.31 

50.8 

9.6 

19.6 

43.02 

.96 

50.9 

1.4 

23.43 

.27 

11.6 

9.9 

27.02 

.74 

48.6    9.8 

8.65 

.9^ 

53.6 

9.9 

29.6 

43.26 

SQ 

49.6 

1.9 

23.68 

.23 

14.6 

3.1 

27.67 

.56 

51.6    3.1 

8.91 

.94 

56.6 

^^ 

July    9.6 

43.48 

.19 

48.5 

1.1 

23.88 

.18 

17.7 

3.9 

28.14 

.37 

54.8  . 3.4 

9.13 

.90 

59.8 

3.9! 

19.5 

43.65 

.15 

47.4 

0.9 

24.03 

.13 

20.9 

3.9 

28.40  +.16 

58.3    3.5 

9.31 

.15 

63.0 

3.9, 

29.5 

43.78 

.11 

46.6 

0.7 

24.14 

.08 

24.1 

3.1 

28.46 

-.05 

61.8     3.6 

9.43 

.10 

66.2 

3.2 

Aug.   8.5 

43.86 

.06 

46.0 

0.5 

24.19  +.02 

27.2 

3.0 

28.31 

.95 

65.4    3.5 

9.50 +.05 

69.3 

i 
3.0 

18.5 

43.90 +.09 

45.5 

0.4 

24.18- 

-.03 

30.1 

9.8 

27.96 

.45 

68.9    3.4 

9.52- 

-.01 

72.2 

9.9: 

28.4 

43.89- 

-.03 

45.3  -0.9 

24.12 

.06 

32.8 

9.6 

27.41 

.64 

72.3    3.3 

9.49 

.05 

75.0 

9.6. 

Sept.  7.4 

43.84 

.07 

45.1 

0.0 

24.02 

.13 

35.3 

9.3 

26.68 

.80 

75.5    3.0 

9.41 

.10 

77.5 

1 

9.3; 

17.4 

43.76 

.10 

45.2  40.1 

23.87 

.17 

37.4 

1.9 

25.78 

.97 

78.4    9.7 

9.30 

.14 

79.7 

9.0  J 

27.4 

43.65 

.12 

45.4 

0.9 

23.69 

JM) 

39.1 

1.6 

24.73 

l.il 

81.0    9.4 

9.14 

.17 

81.5 

1.6  1 

Oct.     7.3 

43.51 

.14 

45.7 

0.3 

23.48 

.22 

40.5 

1.9 

23.57 

1.21 

83.1     1.9 

8.96 

.19 

83.0 

l.« 

17.3 

43.36 

.15 

46.1 

0.4 

23.25 

.93 

41.5 

0.7 

22.31 

1.30 

84.9     1J> 

8.75 

.91 

84.0 

0.8 

1 

27.3 

43.21 

.15 

46.5 

0.5 

23.01 

.94 

41.9+0.9 

20.98 

1.35 

86.1    0.9 

8.54 

.91 

84.6 -H>.4' 

Nov.   6.2 

43.06 

.14 

47.0 

0.5 

22.77 

.93 

41.9  -0.9 

19.62 

1.37 

86.7  -H).4 

8.33 

J91 

84.8-0.1 

16.2 

42.93 

.12 

47.5 

0.5 

22.54 

.92 

41.5 

0.7 

18.26 

1.33 

86.8  -0.9 

8.12 

.90 

84.5 

0.5 

26.2 

42.81 

.10 

48.1 

0.6 

22.33 

.90 

40.5 

1.2 

16.93 

1.29 

86.4    0.8 

7.93 

.18 

83.7 

1.0 

Dee.    6.2 

42.72 

.07 

48.7 

0.6 

22.14 

.17 

39.1 

1.6 

15.68 

1.20 

85.3    1.4 

7.76 

.16 

82.4 

J. 4 

16.1 

42.66 

.04 

49.3 

0.6 

21.98 

.14 

37.2 

9.0 

14.53 

1.08 

83.6    1.9 

7.62 

.12 

80.8 

1.8 

26.1 

42.63- 

-.01 

49.9 

0.6 

21.86 

.10 

35.0 

9.4 

13.53 

.93 

81.5    9.4 

7.51 

.09 

78.8 

9.9 

36.1 

42.64  +.09 

50.4  -H).6 

21.78- 

-.06 

32.5  -9.7 

12.70 

-.73 

78.9  -«.8 

7.44  -.05 

76.5 

-2.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

fCygni. 

a 

Cephei. 

1 

PegMi. 

)3Aq 

uarii. 

Mean 
8oUr 
Date. 

~ 

1 

Right 
Aieeaaion. 

Declination 
North. 

Right 
AicentdoD. 

Declination 
North. 

Right 
Awe  num. 

North. 

Right 
AacenKlon. 

Dedination 
South. 

h 

21 

m 

7 

o        » 

29  41 

h      in 

21  15 

62 

2 

h      m 

21  16 

19 

15 

h      m 

21  24 

6    8 

Jan.     1.1 

24!74- 

-.06 

58.0  -3.1 

27.42- 

-.95 

28.0  -90? 

5!32- 

-.05 

14.2 

-1.8 

43.92- 

-.03 

20'.0  .W.7 

11.1 

24.70- 

-.09 

55.7 

9.3 

27.20 

.18 

25.3 

9.9 

5.29  -.01 

12.3 

1.9 

43.91 

.00 

20.7    0.6 

21.1 

24.70  +.01 

53.3 

9.4 

27.06 

.11 

22.2 

3.9 

5.29 +.02 

10.4 

1.9 

43.92 +.03 

21.3    OJi 

31.0 

24.73 

.05 

50.9 

9.4 

26.99- 

-.03 

19.0 

3.3 

5.33 

.05 

8.5 

1.9 

43.97 

.06 

21.8    0.4 

Feb.  10.0 

24.80 

.09 

48.5 

9.3 

27.00  +.05 

15.7 

3.3 

5.40 

.09 

6.7 

1.8 

44.05 

.09 

22.1     0.3 

20.0 

24.91 

.13 

46.3 

9.1 

27.10 

.14 

12.4 

3.1 

5.50 

.12 

5.0 

1.6 

44.16 

.19 

22.4  40.1 

Mar.    1.1) 

25.06 

.16 

44.3 

1.8 

27.28 

.92 

9.4 

9.9 

5.64 

.15 

.3.5 

1.3 

44.30 

.15 

22.4  M).i 

11.9 

25.24 

.90 

42.7 

1.4 

27.53 

.29 

6.7 

9.5 

5.81 

.19 

2.4 

1.0 

44.46 

.18 

22.2    0.3 

21.9 

25.46 

.23 

41.5 

1.0 

27.86 

.36 

4.4 

9.0 

6.01 

.22 

1.6 

0.6 

44.66 

.91 

21.7    0.6 

31.9 

25.71 

.96 

40.7  -0.5 

28.25 

.41 

2.6 

1.5 

6.25 

.25 

1.2  -0.2 

44.89 

.24 

21.0    0.8 

Apr.  10.8 

25.98 

.29 

40.5 

0.0 

28.68 

.46 

1.4 

0.9 

6.51 

.27 

1.2  •H).2 

45.14 

.96 

20.1    1.0 

20.8 

26.29 

.31 

40.7+0.5 

29.16 

.49 

0.8  -0.3 

6.79 

.29 

1.7 

0.7 

45.41 

.98 

18.9    1.9 

30.8 

26.60 

.32 

41.4 

1.0 

29.67 

.51 

0.8  -1^.3 

7.08 

.30 

2.6 

1.1 

45.70 

.30 

17.6    1.4 

Maj  10.8 

26.92 

.3Q 

42.6 

1.4 

30.18 

.51 

1.5 

0.9 

7.39 

.31 

3.9 

1.5 

46.00 

.31 

16.1      1.8 

20.7 

27.25 

.32 

44.2 

1.8 

30.69 

.50 

2.7 

1.5 

7.70 

.31 

5.5 

1.8 

46.31 

.31 

14.5    1.6 

30.7 

27.57 

.31 

46.2 

9.9 

31.18 

.47 

4.5 

9.0 

8.01 

.30 

7.4 

9.0 

46.62 

.31 

12.8    1.7 

June   9.7 

27.87 

.99 

48.6 

9.4 

31.64 

.43 

6.7 

9.5 

8.31 

.29 

.9.6 

9.3 

46.93 

.99 

11.1     1.7 

19.6 

28.15 

.96 

51.1 

9.6 

32.05 

.38 

9.4 

9.8 

8.59 

.26 

12.0 

9.4 

47.21 

.98 

9.4     1.6 

29.6 

28.40 

.33 

53.9 

9.8 

32.41 

.32 

12.4 

3.2 

8.^ 

.94 

14.4 

9.5 

47.48 

.95 

7.8    1.5 

July    9.6 

28.61 

.19 

56.7 

9.8 

32.70 

.95 

15.7 

3.4 

9.06 

.90 

16.9 

9.5 

47.72 

.99 

6.3    1.4 

19.6 

28.79 

.15 

59.5 

9.8 

32.91 

.18 

19.2 

3.5 

9.24 

.16 

19.4 

9.4 

47.92 

.18 

5.0    1.9 

29.5 

28.91 

.10 

62.4 

2.8 

33.05 

.10 

22.8 

3.6 

9.38 

.12 

21.8 

9.3 

48.08 

.14 

3.9    1.0 

Aug.   8.5 

28.99 

.05 

65.1 

9.6 

33.10 +.09 

26.4 

3.6 

9.47 

.07 

24.1 

9.9 

48.20 

.10 

2.9    0.6 

18.5 

29.02 +.01 

67.7 

9.5 

33.08- 

-.06 

29.9 

3.5 

9.52 +.03 

26.2 

9.0 

48.27 

.05 

2.2    0.6 

28.5 

29.00- 

-.04 

70.0 

9JI 

32.97 

.14 

33.3 

3.3 

9.53- 

-.02 

28.1 

1.8 

48.30  +.01 

1.7    0.4 

Sept.   7.4 

28.94 

M 

72.1 

9.0 

32.80 

.91 

36.4 

3.0 

9.49 

.06 

29.8 

1.5 

48.29- 

-.03 

1.3  -0.9 

17.4 

28.83 

.12 

73.9 

1.7 

32.55 

.97 

39.3 

9.7 

9.41 

.09 

31.2 

1.3 

48.24 

.07 

1.2    0.0 

27.4 

28.70 

.15 

75.4 

1.3 

32.25 

.33 

41.9 

2.4 

9.30 

.12 

32.3 

1.0 

48.15 

.10 

1.3  +0.1 

Oct.     7.3 

28.54 

.17 

76.6 

0.9 

31.89 

.37 

44.1 

1.9 

9.17 

.15 

33.1 

0.6 

48.04 

.19 

1.4     0.3 

17.3 

28.36 

.18 

77.3 

0.6 

31.50 

.40 

45.8 

1.5 

9.02 

.16 

33.7  •H).3 

47.91 

.13 

1.8     0.4 

27.3 

28.17 

.19 

77.7+0.9 

31.08 

.43 

47.0 

0.9 

8.85 

.16 

33.8 

0.0 

47.77 

.14 

2.2    0.5 

Nov.    6.3 

27.98 

.19 

77.7  -0.9 

30.65 

.43 

47.7  +0  4 

8.69 

.16 

33.7  -0.3 

47.63 

.14 

2.7    0.5 

16.2 

27.80 

.18 

77.3 

0.6 

30.22 

.43 

47.8  -0.9 

8.5;i 

.15 

33.2 

0.6 

47.50 

.13 

3.3    0.6 

26.2 

27.62 

.16 

76.4 

1.0 

29.80 

.41 

47.4 

0.7 

8.39 

.14 

32.4 

0.9 

47.37 

.11 

3.9    0.6 

Dec    6.2 

27.47 

.14 

75.2 

1.4 

29.40 

.38 

46.3 

1.3 

8.26 

.11 

31.4 

1.9 

47.27 

.09 

4.6    0.7 

16.2 

27.35 

.11 

73.6 

1.7 

29.04 

.34 

44.8 

1.8 

8.16 

.09 

30.0 

1.4 

47.19 

.07 

5.2    0.7 

26.1 

27.26 

.08 

71.8 

9.0 

28.73 

M 

42.7 

2.3 

8.08 

.oe 

28.5 

1.6 

47.13 

.04 

5.9    0.7 

36.1 

27.19- 

-.04 

69.6  -9.9 

28.48- 

-.29 

40.2  -9.7 

8.04- 

-.03 

27.8 

-1.8 

47.10- 

-.02 

6.6  •H).7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

*j9  Cephei. 

^  Aquarii. 

e 

Pegasi. 

«11  Cephei. 

! 

Mean 
Solar 
Date. 

, 

1 

1 

Right 
AweDsion* 

DeeUnatkm 
North. 

Right 
AicentdoD. 

DecUnatlon 
SomtA, 

Right 
Ascension. 

yortL 

Right 
Asoenaion. 

Nonk. 

h      m 

21  26 

69 

59 

h      m 

21  30 

0           t 

8  26 

h      ro 

21  37 

9 

16 

h      in 

21  39 

o        '   1 

70  42 

1 

Jan.     1.1 

56!22- 

-.41 

48.1  -9.4 

5o!89- 

-.03 

59.8  +0.5 

49.10- 

-.05 

62.'3 

-1.3 

58*57- 

-.45 

7L9 

I 

HI.3. 

11.1 

55.85 

.99 

45.4 

9.8 

50.88 

.00 

60.3 

0.5 

49.06- 

-.09 

61.0 

1.3 

58.15 

.96 

69.4 

8.7 1 

21.1 

55.58 

JSSl 

42.4 

3.1 

50.89 +.03 

60.8 

0.4 

49.06 +.01 

59.6 

1.3 

57.84 

.96 

66.5 

9.01 

31.0 

55.42- 

-.11 

39.2 

3.3 

50.93 

.06 

61.1 

0.3 

49.06 

.04 

58.3 

1.3 

57.63 

.15 

63.4 

3.8 

Feb.  10.0 

56.37 +.01 

35.9 

3.3 

51.00 

.09 

61.3  +0.1 

49.13 

.07 

57.0 

1.9 

57.54- 

-.03 

60.1 

9^ 

90.0 

55.43 

.19 

32.6 

3.9 

51.11 

.19 

61.4 

0.0 

49.22 

.10 

55.9 

1.0 

57.57 +.09 

56.8 

i 
3.3 

Mot.    1.9 

55.61 

.94 

29.4 

3.0 

51.24 

.15 

61.2  -<iS 

49.34 

.13 

55.0 

0.8 

57.72 

.81 

53.6 

3.1! 

11.9 

55.90 

.34 

26.5 

9.7 

51.41 

.18 

60.9 

0.5 

49.49 

.16 

54.4 

0.5 

57.98 

.38 

50.6 

8.8 

21.9 

56.30 

.44 

24.0 

3.3 

51.60 

.91 

60.3 

0.7 

49.67 

.30 

54.1 

-0.9 

58.36 

.43 

48.0 

8.4 

31.9 

56.79 

.59 

21.9 

1.8 

51.82 

.33 

59.5 

0.9 

49.88 

.33 

54.1 +OJI 

58.84 

.58 

45.8 

1.9 

Apr.  10.8 

57.35 

.59 

20.4 

1.9 

52.07 

.96 

58.5 

1.1 

50.12 

.35 

54.4 

0.5 

59.39 

.50 

44.2 

1.3 

20.8 

57.96 

.64 

19.5-0.6 

52.34 

.98 

57.2 

1.3 

60.38 

.87 

55.2 

0.9 

60.02 

.64 

43.1 

0.7 

30.8 

58.62 

.66 

19.2 

0.0 

52.63 

.30 

55.8 

1.5 

50.67 

.99 

56.2 

1.8 

60.68 

.68 

42.7  -0.1 

May  10.8 

59.29 

.67 

19.6  +0.7 

52.94 

.31 

64.3 

1.6 

50.97 

.90 

57.5 

1.5 

61.38 

.69 

42.9 +4  Jij 

20.7 

59.96 

.65 

20.6 

1.9 

53.25 

.31 

52.7 

1.6 

61.28 

.31 

59J2 

1.7 

62.07 

.68 

43.7 

1.1 

30.7 

60.60 

.09 

22.1 

1.8 

53.56 

.31 

51.0 

1.7 

51.58 

.30 

61.0 

1.0 

62.74 

.65 

45.0 

1 
1.6 

June   9.7 

61.20 

.57 

24.1 

9UI 

53.87 

.30 

49.3 

1.7 

51.88 

.39 

63.0 

3.1 

63.38 

.61 

46.9 

2.1  i 

19.6 

61.74 

.50 

26.6 

9.7 

54.16 

.98 

47.7 

1.6 

52.17 

.38 

65.1 

3.1 

63.96 

.54 

49.3 

8.6 

29.6 

62.20 

.49 

29.5 

3.0 

54.43 

.96 

46.2 

1.5 

52.44 

JXb 

67.3 

3.8 

64.46 

.46 

52.1 

3.0 

July    9.6 

62.58 

.33 

32.7 

3.3 

54.68 

.33 

44.8 

1.3 

52.67 

.33 

69.4 

3.1 

64.88 

.37 

55.2 

3.3, 

j 

19.6 

62.86 

.93 

36.2 

3.5 

54.89 

.19 

43.6 

1.1 

52.88 

.18 

71.5 

8.0 

65.21 

.87 

58.6 

1 
9.5 

29.5 

63.04 

.19 

39.8 

3.6 

55.06 

.15 

42.5 

0.9 

53.04 

.14 

73.5 

1.9 

65.43 

.17 

62.2 

3^, 

Aag.   8.5 

63.11  +.08 

43.4 

3.6 

55.18 

.10 

41.7 

0.7 

53.16 

.10 

75.3 

1.7 

65.54  +.06 

65.9 

3.7; 

18.5 

63.07- 

-.00 

47.1 

3.6 

55.26 

.06 

41.1 

0.5 

53.24 

.05 

77.0 

1.5 

65.54- 

-.05 

69.5 

3.6 

28.5 

62.93 

.19 

50.6 

3.A 

55.30 +.01 

40.7 

0.3 

53.27  +.01 

78.4 

1.3 

65.43 

.16 

73.1 

9.5 

Sept  7.4 

62.69 

.99 

54.0 

3.3 

55.29- 

-.03 

40.5  -0.1 

53.26- 

-.03 

79.6 

1.1 

65.22 

JS» 

76.6 

9.4 

17.4 

62.36 

.37 

57.1 

3.0 

55.24 

.06 

40.5 

+0.1 

53.22 

.06 

80.6 

0.8 

64.91 

.35 

79.9 

9.1 

27.4 

61.95 

.45 

59.9 

9.6 

55.17 

.09 

40.6 

0.3 

53.13 

.09 

81.3 

0.6 

64.52 

.43 

82.8 

8.8 

Oct.     7.3 

61.46 

.51 

62.4 

9.9 

55.06 

.13 

40.9 

0.3 

5:^.03 

.13 

81.8 

0.4 

64.05 

Jil 

85.4 

8.4 

17.3 

60.92 

.56 

64.4 

1.8 

54.93 

.13 

41.3 

0.4 

52.90 

.13 

82.0  +0.1 

63.51 

.56 

87.6 

8.0 

1 

27.3 

60.33 

.60 

66.0 

1.3 

54.80 

.14 

41.8 

0.5 

52.76 

.14 

82.0 

-0.1 

62.92 

.60 

89.4 

1 
1.5 

Nov.   6.3 

59.72 

.69 

67.0 

0.7 

54.65 

.14 

42.3 

0.6 

52.62 

.14 

81.8 

0.3 

62.30 

.63 

90.6 

0.9' 

16.2 

59.10 

.69 

67.4  +0.1 

54.52 

.13 

42.9 

0.6 

52.48 

.14 

81.4 

0.6 

61.66 

.64 

91.3  +0.4 

26.2 

58.48 

.60 

67.3 

-0.4 

54.40 

.11 

43.5 

0.6 

52.34 

.13 

80.7 

0.7 

61.02 

.63 

91.3  -0.8 

Dec.    6.2 

57.89 

.57 

66.5 

1.0 

54.29 

.10 

44.1 

0.6 

52.23 

.11 

79.8 

0.9 

60.40 

.60 

90.8 

0.8 

16.2 

57.34 

.59 

65.2 

1.C 

54.20 

.07 

44.8 

0.6 

52.13 

.09 

78.8 

1.1 

59.82 

.56 

89.7 

1.4 

26.1 

56.85 

.46 

63.3 

9.1 

54.14 

.05 

45.3 

0.6 

52.06 

.06 

77.6 

1.9 

59.29 

.50 

88.0 

1.9 

1           36.1 

56.43- 

-.38 

61.0 

-9.6 

54.11- 

-.02 

45.9  +0J> 

52.01  - 

-.04 

76.4 

-1.3 

58.83- 

-.49 

85.8-8.4,1 
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i                APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ft  Capricomi. 

^9  Draconis. 

a 

Aqoarii. 

a 

Gruis. 

Ufma 

Solar 
Date. 

1 

1 

1 

1 

Rigfct 
Ateemskm. 

Declination 
South. 

Right 
Aicemtlon. 

Declination 
yorth. 

Right 
Ascension. 

DeclinaHon 
South. 

Riglit 
Ascension. 

DeclinntioD 
South. 

h      m 

21  46 

o 

14 

9 

h      m 

21  51 

o 

73 

5 

h      ni 

21  59 

6  56 

h 

22 

m 

0 

47  34 

Jan.     1.1 

13.59- 

-.04 

35.7  +0.3 

12.69- 

-.55 

40.9  -9.1 

s 
7.55  - 

-.05 

40.V  +0.8 

2.89- 

-.10 

80.0  - 

-1.2 

11.1 

13.57- 

-.01 

35.9  +0.9 

12.19 

.45 

38.5 

9.6 

7.51- 

-.03 

50.6 

0.8 

2.81 

.06 

78.6 

1.5 

81.1 

13.57  +.01 

36.0 

0.0 

11.78 

.34 

35.8 

9.9 

7.50 

.00 

51.4 

0.8 

2.77- 

-.01 

76.9 

1.8 

31.0 

13.60 

.04 

36.0  -O.l  1 

11.50 

.99 

32.7 

3.9 

7.51  +.05^ 

52.1 

0.7 

2.78  +.031 

74.9 

9.1 

Feb.  10.0 

13.66 

.08 

35.8 

0.3 

11.35- 

-.08 

29.4 

3.3 

7.55 

.06 

52.7 

0.5 

2.84 

.06 

72.8 

9.9 

20.0 

13.75 

.11 

35.5 

0.4 

11.33 +.05 

26.1 

3.3 

7.62 

.09 

53.2 

0.3 

2.94 

.19 

70.4 

9.4 

Mar.    2.0 

13.87 

.14 

34.9 

O.G 

11.45 

.19 

22.9 

3.1 

7.72 

.19 

53.4  +0.1 

3.08 

.17 

68.0 

2.5 

11.9 

14.03 

.17 

34.2 

0.8 

11.71 

.38 

19.8 

9.9 

7.85 

.15 

53.4  -0.1 

3.27 

.91 

65.5 

2.5 

21.9 

14.21 

.90 

33.3 

1.0 

12.10 

.44 

17.1 

9.5 

8.01 

.18 

53.2 

0.4 

3.51 

.26 

62.9 

2.5 

31.9 

14.43 

.83 

32.2 

1.9 

12.60 

.55 

14.8 

2.0 

8.21 

.21 

52.7 

0.6 

3.79 

.30 

60.4 

2.5 

Apr.  10.9 

14.67 

.96 

30.9 

1.4 

13.20 

.64 

13.0 

1.5 

8.43 

.94 

51.9 

0.9 

4.11 

.34 

58.0 

2.4 

20.8 

14.94 

.98 

29.5 

1.5 

13.88 

.71 

11.8 

0.9 

8.69 

.96 

50.9 

1.9 

4.46 

.37 

55.7 

2.2 

30.8 

15.23 

.30 

27.9 

1.6 

14.62 

.75 

11.2-0.3 

8.9(i 

.98 

49.6 

1.4 

4.84 

.40 

53.6 

2.0 

May  10.8 

15.54 

.31 

26.2 

1.7 

15.39 

.77 

11.2+0.3 

9.26 

.30 

48.1 

1.6 

5.25 

.42 

51.7 

1.7 

20.7 

15.86 

.32 

24.6 

1.7 

16.17 

.77 

11.7 

0.9 

9.56 

.31 

46.4 

1.7 

5.68 

.43 

50.1 

1.5 

30.7 

16.18 

.33 

22.9 

1.6 

16.93 

.74 

12.9 

1.5 

9.87 

.31 

44.6 

1.9 

6.11 

.43 

48.8 

1.1 

June   9.7 

16.50 

.31 

21.3 

1.6 

17.65 

.09 

14.7 

9.0 

10.18 

.30 

42.7 

1.9 

6.54 

.49 

47.9 

0.8 

19.7 

16.80 

.30 

19.7 

1.4 

18.31 

.69 

16.9 

9.5 

10.48 

.99 

40.8 

1.9 

6.96 

.41 

47.3-0.4  1 

29.6 

17.09 

.97 

18.4 

1.3 

18.90 

.54 

19.6 

2.8 

10.76 

.27 

38.9 

1.8 

7.36 

.38 

47.1 

0.01 

Jaly    9.6 

17.35 

.94 

17.2 

1.1 

19.39 

.44 

22.6 

3.2 

11.02 

.94 

37.1 

1.7 

7.72 

.34 

47.3  40.4  1 

19.6 

17.58 

.91 

16.2 

0.9 

19.77 

.33 

26.0 

3.4 

11.24 

.91 

35.4 

1.6 

8.04 

.30 

47.9 

0.8 

29.6 

17.77 

.17 

15.4 

0.6 

20.05 

.91 

29.5 

3.6 

11.43 

.17 

33.9 

1.4 

8.31 

.24 

48.'8 

1.1 

Aug.   8.5 

17.91 

.19 

14.9 

0.4 

20.20 +.09 

33.1 

3.7 

11.58 

.12 

32.6 

1.9 

8.53 

.18 

50.1 

1.4 

18.5 

18.01 

.06 

14.6  -0.9 

20.23- 

-.03 

36.8 

3.7 

11.68 

.08 

31.5 

1.0 

8.68 

.19 

51.7 

1.6 

28.5 

18.07  +.03 

14.5 

0.0 

20.13 

.15 

40.5 

3.6 

11.74 +.04 

30.6 

0.8 

8.77  +.05 

53.4 

1.8 

Sept.  7.4 

18.07- 

-.01 

14.6  +0.9 

19.93 

.96 

44.0 

3.5 

11.76 

.00 

29.9 

0.6 

8.79- 

-.01 

55.3 

1.0 

17.4 

18.04 

.05 

14.9 

0.4 

19.60 

.37 

47.4 

3.9 

11.73- 

-.04 

29.5 

0.3 

8.75 

.06 

57.3 

2.0 

27.4 

17.98 

.08 

15.3 

0.5 

19.18 

.47 

50.5 

2.9 

11.67 

.07 

29.2  -0.1 

8.66 

.19 

59.2 

1.9 

Oct.     7.4 

17.88 

.11 

15.9 

0.6 

18.67 

.55 

53.3 

2.6 

11.59 

.10 

29.2 

0.0 

8.52 

.16 

61.1 

1.8 

17.3 

17.76 

.13 

16.5 

0.6 

18.07 

.69 

55.7 

2.9 

11.48 

.12 

29.3  +0.9 

8.34 

.19 

62.7 

1.5 

27.3 

17.63 

.14 

17.2 

0.7 

17.42 

.68 

57.6 

1.7 

11.35 

.13 

29.6 

0.3 

8.14 

.91 

64.2 

1.3 

Not.   6.3 

17.49 

.U 

17.8 

0.6 

16.72 

.71 

59.0 

1.1 

11.22 

.13 

30.0 

0.5 

7.92 

.99 

65.3 

0.9 

16.3 

17.35 

.i: 

18.4 

0.6 

16.00 

.73 

59.9  +0.6 

11.09 

.13 

30.5 

0.6 

7.69 

.99 

60.0 

0.5 

26.2 

17.23 

.IS 

19.0 

0.6 

15.26 

.73 

60.2 

0.0 

10.97 

.19 

31.1 

0.7 

7.48 

.91 

66.4 

+0.2 

Dec.    6.2 

17.11 

.!( 

19.6 

0^ 

14.54 

.71 

59.9  -0.6 

10.86 

.10 

31.9 

0.7 

7.28 

.18 

66.3 

-6.2 

16.2 

17.02 

M 

20.0 

0.4 

13.85 

.66 

58.9 

1.9 

10.76 

.09 

32.6 

0.8 

7.11 

.15 

65.9 

0.7 

26.1 

16.95 

.OJ 

20.4 

0.3 

13.22 

.60 

57.4 

1.8 

10.68 

.07 

33.4 

0.8 

6.97 

.IS 

65.0 

1.0 

36.1 

16.91 

-.03|   20.7  +0.9 

12.66 

-.53 

55.4  -9.3 

10.03 

-.04 

34.3  +0.8 

6.87 

-.08 

63.8 

-1.3 

41 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

$  Aquarii. 

ff 

Aq 

uarii. 

V 

Aq 

uarii. 

•226 

Cephei  (B.) 

Mean 
Solmr 
Date. 

Right 
Ascenalon. 

DeclInaUon 

Right 
AKeuiiion. 

Declination 
North, 

Right 
Aaoenslon. 

DedlnaUon 
South, 

Right 
Asceniiion. 

Declinallon 
rtortk,     1 

22 

m 

9 

O           t 

8  25 

h 

22  ] 

m 

18 

O          i 

0  43 

b      m 

22  28 

d  46 

h      m 

22  29 

75  33 

Jan.     1^ 

59!62- 

-.06 

37.0  +0.5 

39*52  • 

-.07 

19.2  -0.8 

1 
41.85- 

-.07 

60'.3 

+0.8 

57^20 

-.73 

52.8 

-14 

11.1 

59.57 

.03 

37.5 

0.4 

39.46 

.04 

18.3 

0.8 

41.79 

.05 

61.1 

0.8 

56.50 

.64 

50.9 

9.1 

21.1 

59.55- 

-.01 

37.8 

0.3 

39.43  - 

-.09 

17.5 

0.8 

41.75- 

-.03 

61.8 

0.7 

55.91 

.63 

48.6 

2.5 

31.1 

59.55 +.09 

38.1  +0J2 

39.42  +.01 

16.7 

0.7 

41.74 

.00 

62.5 

0.6 

55.44 

.40 

45.8 

9.9 

Feb.  10.0 

59.58 

.05 

38.3 

0.0 

39.44 

.03 

16.0 

0.6 

41.75 +.03 

63.0 

0.5 

55.11 

.25 

42.8 

3.1 

20.0 

59.65 

.06 

38.2  H).l 

39.49 

.06 

15.5 

0.4 

41.79 

.06 

63.5 

0.3 

54.93- 

-.10 

39.C 

3.9 

Mar.    2.0 

59.74 

.11 

38.0 

0.3 

3J>.57 

.10 

15.2 -0.9 1 

41.86 

.09 

63.7  40.1 1 

54.92 +.07 

36.3 

3.9 

12.0 

59.87 

.14 

37.6 

0.5 

39.68 

.13 

15.1 

0.0 

41.96 

.12 

63.6 

-0.1 

55.06 

.23 

33.2 

3.0 

21.9 

60.03 

.17 

36.9 

0.8 

39.83 

.16 

15.3 +0.3 1 

42.10 

.15 

63.4 

0.4 

55.37 

.38 

30.2 

2.6 

31.9 

60.22 

.81 

36.0 

1.0 

40.01 

.19 

1^.7 

0.6 

42.27 

.19 

62.9 

0.7 

55.83 

JSA 

27.6 

2.4 

'  Apr.  10.9 

60.44 

.94 

34.9 

1.9 

40.22 

.99 

16.5 

0.9 

42.47 

.99 

62.1 

0.9 

56.42 

.65 

25.4 

1.9 

i           20.9 

60.69 

.96 

33.5 

1.4 

40.46 

.95 

17.5 

1.1 

42.70 

.25 

61.0 

1.2 

57.13 

.75 

23.7 

1.4 

30.8 

60.96 

.96 

32.0 

1.6 

40.72 

.96 

18.7 

1.4 

42.97 

JK 

59.7 

1.4 

57.92 

.89 

22.6 

0.8 

May  10.8 

61.26 

.30 

30.4 

1.7 

41.01 

.99 

20.2 

1.6 

43.25 

.29 

58.2 

1.6 

58.77 

.87 

22.1 

-0.2 

20.8 

61.56 

.31 

28.6 

1.8 

41.31 

.31 

21.9 

1.8 

43.55 

.31 

56.4 

1.8 

59.66 

.89 

22.1 

+0.4, 

1           30.7 

61.88 

.39 

26.8 

1.8 

41.63 

.31 

23.7 

1.9 

43.86 

.31 

54.6 

1.9 

60.56 

.69 

22.8 

1.0 

June    9.7 

62.20 

.31 

25.0 

1.8 

41.94 

.31 

25.7 

1.9 

44.18 

.31 

52.7 

la) 

61.44 

.85 

24.0 

1.5 

19.7 

62.50 

.30 

23.2 

1.7 

42.24 

.30 

27.6 

9.0 

44.48 

.30 

50.7 

1.9 

62.26 

.79 

25.8 

2.0 

29.7 

62.79 

.98 

21.5 

1.6 

42.53 

.98 

29.6 

1.9 

44.78 

.28 

48.8 

1.9 

63.02 

.71 

28.1 

2^ 

July    9.6 

63.06 

.95 

20.0 

1.4 

42.80 

J95 

31.5 

1.8 

45.05 

.26 

46.9 

1.8 

63.69 

UB 

30.8 

9.9 

19.6 

63.30 

jas 

18.7 

1.3 

43.03 

jasi 

33.3 

1.7 

45.29 

.23 

45.2 

1.7 

64.26 

.50 

33.9 

3.9 

29.6 

63.50 

.18 

17.5 

1.0 

43.23 

.18 

34.9 

1.5 

45.51 

.19 

43.6 

1.5 

64.70 

.38 

37.2 

3.4 

Aug.   8.6 

63.66 

.14 

16.6 

0.8 

43.40 

.14 

36.4 

1.3 

45.68 

.15 

42.2 

1.3 

65.02 

.25 

40.8 

3^ 

18.5 

63.78 

.10 

15.9 

0.6 

43.52 

.10 

37.6 

1.1 

45.81 

.11 

41.0 

1.1 

65.20 +.ll| 

44.5 

3.7 

28.5 

63.86 

.05 

15.4 

0.4 

43.60 

.06 

38.6 

0.9 

45.90 

.07 

40.1 

0.8 

65.24- 

-.09 

48.2 

3.7 

1 

Sept.  7.5 

63.89  +.01 

15.2  -0.1 

43.63  +.09 

39.4 

0.7 

45.94  +.03 

39.3 

0.6 

65.15 

.16 

51.9 

3.7' 

1           17.4 

63.88- 

-.03 

15.1  +0.1 

43.63- 

-.02 

40.0 

0.5 

45.95  - 

-.01 

38.8 

0.4 

64.92 

.99 

55.5 

3.5 

27.4 

63.83 

.06 

15.3 

0.9 

43.59 

.06 

40.3  +0.9 1 

45.92 

.05 

38.6 -0.9 1 

64.57 

.41 

59i) 

3.3 

Oct.     7.4 

63.75 

.09 

15.6 

0.^ 

43.52 

.06 

40.5 

0.0 

45.86 

.07 

38.5 

0.0 

64.10 

.59 

62.2 

3.0 

t           17.4 

63.65 

.11 

16.0 

0.5 

43.42 

.10 

40.5 

-O.l 

45.77 

.10 

38.6-tOJl| 

63.53 

ua 

65.0 

2.7. 

27.3 

63.54 

.19 

16.5 

0.6 

43.31 

.19 
.19 
.19 

40.3 

0.3 

45.66 

.11 

38.8 

OJ 

62.86 

.70 

67.5 

9.9 

Not.   6.3 

63.41 

.13 

17.1 

0.6 

43.19 

39.9 

0.4 

45.55 

.U 

39.2 

0.5 

62.12 

.77  69.5 

1.7 

16.3 

63.28 

.13 

17.8 

0.6 

43.06 

3i».4 

0.6 

45.42 

Ai 

39.8 

0.6 

61.33 

.81    71.0 

1.9 

26.3 

63.15 

.19 

18.4 

0.6 

42.94 

.19 

38.8 

0.6 

45.30 

.19 

40.4 

0.6 

60.50 

.84'   71.9  +0.6  1 

Dec.    6.2 

63.04 

.11 

19.1 

0.6 

42.82 

.11 

38.1 

0.7 

45.19 

.11 

41.0 

0.7 

59.65 

.84  72.2 

.- 

16.2 

62.94 

.09 

19.7 

0.6 

42.72 

.09 

37.3 

0.8 

45.08 

.10 

41.8 

0.7 

58.81 

.»  71.9  -ce  1 

26.2 

62.86 

.07 

20.3 

0.5 

42.63 

.06 

36.5 

0.8 

44.99 

,06 

42.5 

0.8 

58.01 

.77    71.0 

1.9 

i           36.1 

62.80 

-.05 

20.8 +0.4 

42.37 

-.06 

35.7-0.8 

44.92  - 

-.06 

43.3.W.8I 

57.27- 

-.70   69.5- 

-1.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

CPegagi. 

•l 

Cephoi. 

X 

Aquorii. 

a  Piscis  Austral 
{Fomalhaut.) 

is. 

Right 
AiceuiilOD. 

Declination 
Iforth, 

Bight 
Aticontsion. 

Declination 
North. 

Right 
Aicemiion. 

Declination 
South. 

Right 
AMoeuKion. 

Declination 
South. 

h      m 

22  34 

o 

10 

1 
9 

h      ni 

22  45 

65  31 

h      m 

22  45 

o 

8 

15 

h      m 

22  50 

0 

30 

18 

Jan.     1.2 

59.99- 

-.08 

23'.'3  - 

-1.1 

3!52- 

-.41 

30'.0 

-1.5 

5L25- 

-.08 

64''l  -H).5 

29.17- 

-.10 

34'.'3  -0.2  1 

Jl.l 

59.91 

.06 

27.2 

\ji 

3.14 

.36 

28.2 

2.0 

51.18 

.00 

64.5 

0.4 

29.09 

.08 

33.9 

0.5 

81.1 

59.86 

.04 

26.0 

1.2 

2.80 

.30 

25.9 

2.4 

51.13 

.04 

64.9 

0.3 

29.02 

.05 

33.2 

0.8 

31.1 

59.83- 

-.oa 

24.8 

1.2 

2.53 

.23 

23.3 

2.8 

51.10- 

-.01 

65.2  -H).2 

28.98- 

-.02 

32.3 

1.1 

Feb.  10.1 

59.83 +.01 

23.6 

1.1 

2.34 

.15 

20.4 

3.0 

51.10 +.01 

65.3 

0.0 

28.98 +.01 

31.1 

1.3 

80.0 

59.86 

.04 

22.6 

0.9 

2.23- 

-.06 

17.3 

3.1 

51.12 

.04 

65.2 

-0.2 

29.00 

.04 

29.7 

1.5 

Mar.    2.0 

59.92 

.06 

21.7 

0.7 

2.28 +.03 

14.2 

3.1 

51.18 

.07 

64.9 

0.4 

29.06 

.08 

28.1 

1.7 

12.0 

60.01 

.11 

21.1 

0.5 

8.30 

.13 

11.2 

2.9 

51.26 

.11 

64.4 

0.6 

29.16 

.11 

26.3 

1.9 

82.0 

60.14 

.15 

20.7  -0.9 

2.48 

.22 

8.4 

2.7 

51.39 

.14 

63.7 

0.8 

29.29 

.15 

24.3 

2.0 

31.9 

60.30 

.18 

20.7  -W.l 

2.75 

.31 

5.9 

9.3 

51.54 

.17 

62.7 

l.l 

29.46 

.19 

22.2 

9.1 

1  Apr.  10.9 

60.50 

.81 

20.9 

0.4 

3.10 

.39 

3.8 

1.8 

51.74 

.21 

61.5 

1.3 

29.67 

.93 

20.0 

9.9 

20J9 

60.73 

.95 

21.6 

0.8 

3.53 

.46 

2.2 

1.3 

51.96 

.24 

60.1 

1.5 

29.92 

JM 

17.8 

9.9 

30.8 

60.99 

.27 

22.5 

1.1 

4.02 

.51 

1.1 

0.8 

52.21 

.27 

58.5 

1.7 

30.20 

.99 

15.5 

9.2 

May  10.8 

61.27 

.99 

23.7 

1.4 

4.56 

.55 

0.7  -0.2 

52.49 

.29 

56.8 

1.8 

30.50 

.32 

13.3 

iJ2 

80.8 

61.57 

.31 

25.3 

1.6 

5.13 

.58 

0.8  -H).4 

52.79 

.31 

54.9 

1.9 

30.84 

.34 

11.2 

9.0 

30.8 

61.89 

.31 

27.0 

1.9 

5.72 

.58 

1.5 

1.0 

53.10 

.31 

53.0 

1.9 

31.18 

.35 

9.2 

1.0 

June   9.7 

62.20 

.31 

29.0 

2.0 

6.29 

.57 

2.8 

IJi 

53.42 

.33 

51.1 

1.9 

31.54 

.35 

7.5 

1.6 

19.7 

62.51 

.30 

31.1 

9.1 

6.85 

.54 

4.6 

9.0 

53.74 

.31 

49.2 

1.8 

31.89 

.35 

5.9 

1.4 

89.7 

62.80 

.98 

33.3 

9.9 

7.37 

.50 

6.8 

9.5 

54.04 

.99 

47.4 

1.7 

32.24 

.34 

4.7 

1.1 

July    9.7 

63.08 

.96 

35.5 

9.9 

7.85 

.44 

9.5 

9.8 

54.33 

.97 

45.7 

1.6 

32.56 

.31 

3.8 

0.7 

19.6 

63.32 

.93 

37.6 

9.1 

8.26 

.38 

12.5 

3.2 

54.59 

.94 

44.3 

1.4 

32.86 

.98 

3.2 

0.4 

89.6 

63.54 

.19 

39.7 

9.0 

8.60 

.30 

15.8 

3.4 

54.82 

.91 

43.0 

1.2 

33.13 

.94 

3.0  -0.1 

Aug.  8.6 

63.71 

.15 

41.7 

1.9 

8.86 

jaQ 

19.3 

3.5 

55.01 

.17 

41.9 

0.9 

33.35 

.90 

3.1  -H).3 

18.5 

63.84 

.11 

43.5 

1.7 

9.04 

.14 

22.9 

3.6 

55.16 

.13 

41.1 

0.7 

33.53 

.15 

3.5 

0.6 

28.5 

63.93 

.07 

45.0 

1.5 

9.14  +.05 

26.6 

3.6 

55.27 

.09 

40.6 

0.4 

33.66 

.11 

4.2 

0.9 

Sept  7.5 

63.98 +.03 

46.4 

1.3 

9.15- 

-.03 

30.2 

3.6 

55.33 

.05 

40.3  -0.2 

33.74 

.06 

5.2 

1.1 

17.5 

63.98- 

-.01 

47.6 

1.0 

9.08 

.11 

33.7 

3.4 

55.36  +.01 

40.2 

0.0 

33.77  +.01 

6.4 

1.3 

27.4 

63.96 

.04 

48.5 

0.8 

8.93 

.18 

37.1 

3.2 

55.35- 

-.03 

40.4  -H).2 

33.76- 

-.03 

7.8 

1.4 

Oct    7.4 

63.90 

.07 

49.1 

0.5 

8.71 

.25 

40.1 

2.9 

55.30 

.06 

40.7 

0.4 

33.71 

.07 

9.2 

1.4 

17.4 

63.81 

.10 

49.5 

0.3 

8.43 

.31 

42.9 

2.6 

55.23 

.08 

41.1 

0.5 

33.62 

.10 

10.6 

1.4 

27.4 

63.70 

.11 

49.7  +0.1 

8.08 

.36 

45.3 

2.2 

55.13 

.10 

41.7 

0.6 

33.51 

.12 

12.0 

1.3 

Nov.   6.3 

63.59 

.12 

49.7  -<l.i 

7.70 

.40 

47.2 

1.7 

55.02 

.11 

42.3 

0.7 

33.38 

.14    13.3 

1.9 

16.3 

63.46 

.13 

49.5 

0.4 

7.28 

.43 

48.7 

1.2 

54.90 

.12 

43.0 

0.7 

33.23 

.14    14.4 

1.0 

26.3 

63.33 

.12 

49.0 

0.5 

6.83 

.45 

49.5  +0.6 

54.78 

.12 

43.7 

0.7 

33.09 

.14;  15.2 

0.7 

Dfc.    6.2 

63.21 

.19 

48.4 

0.7 

6.37 

.46 

49.9 

0.0 

54.67 

.11 

44.4 

0.7 

32.94 

.14    15.8 

0.5 

16.2 

63.10 

.11 

47.6 

0.9 

5.92 

.45 

49.6  -0.6 

54.56 

.10 

45.0 

0.6 

32.81 

.13    16.2+0.2 

26.2 

63.00 

.09 

46.6 

1.0 

5.48 

.42 

48.7 

1.1 

54.47 

.09 

45.6 

0.5 

32.69 

.11    16.3  -0.1 

36.2 

62.92 

-.07 

45.5 

-1.1 

5.07- 

-.39 

47.3 

-1.6 

54.39- 

-.07 

46.1  -K).5|  32.59- 

-.09.    16.0  -0.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

oP« 

(Mar 

^0 

*C 

Cephei. 

d  Piscium. 

( 

Piscium. 

1 

Right 
Ascension. 

DeclinaUon 
North, 

Right 
Aftcentdon. 

North. 

Right 
ABceniiion. 

DecUnaHon 
North. 

Right 
Aitceniion. 

Dedlnatioo  i 
North. 

b      m 

22  58 

14  30 

b      m 

23  13 

67  24 

b      m 

23  21 

O           1 

5  40 

h      ro 

23  33 

4  55 

Jan.     1.2 

B 

18.62  - 

-.10 

40.4 

-1.1 

B 

18.51  - 

-.46 

31.0 

-1.1 

24.01- 

-.10 

9.9  -0.8 

urn- 

-.10 

32.8-0.8 

11.2 

18.53 

408 

39.2 

1.3 

18.06 

.43 

29.6 

1.6 

23.91 

.09 

9.0 

0.9 

17.51 

.09 

31.9 

1 
0.8 

21.) 

16.45 

.06 

37.9 

1.3 

17.65 

.38 

27.7 

9.1 

23.83 

.07 

8.2 

0.9 

17.42 

.08 

31.1 

0.8J 

31.1 

18.40 

.04 

36.6 

1.3 

17.30 

.31 

25.4 

9.5 

23.77 

.05 

7.3 

0.8 

17.35 

.06 

30.3 

0.81 

Feb.  lO.l 

18.37- 

-.01 

35.3 

1.9 

17.03 

.93 

22.7 

9.8 

23.r3- 

-.03 

6.5 

0.7 

17.30 

.04 

29.6 

0.7 

20.1 

18.37 +.09 

34.1 

1.1 

16.85 

.14 

19.7 

3.0 

23.72 

.00 

5.8 

0.6 

17.28- 

-.01 

28.9 

0.5 

Mar.    2.0 

18.41 

.05 

33.0 

1.0 

16.76- 

-.04 

16.7 

3.0 

23.73 +.03 

5.3 

0.4 

17.28  +.02 

28.5 

0.4 

12.0 

18.48 

.09 

32.2 

0.7 

16.77 +.07 

13.7 

3.0 

23.78 

.06 

5.0  -0.9 

17.32 

.05 

28.2-0.9' 

22.0 

18.58 

.12 

31.6 

0.5 

16.89 

.17 

10.7 

9.8 

23.86 

.10 

4.9  -fO.i 

17.39 

.09 

28.2  +0.1 , 

Apr.    1.0 

18.72 

.16 

31.2  -0.2 

17.12 

.97 

8.1 

9.5 

23.98 

.14 

5.1 

0.3 

17.50 

.13 

28.4 

0.4  j 

10.0 

18.90 

.SO 

31.3  +0.2 

17.44 

.37 

5.7 

9.1 

24.14 

.18 

5.6 

0.6 

17.65 

.17 

28.9 

0.6 

20.9 

19.12 

.S3 

31.6 

0.5 

17.85 

.45 

3.9 

1.6 

24.33 

J21 

6.3 

0.9 

17.83 

.90 

29.7 

••»; 

30.9 

19.37 

M 

32.3 

0.9 

18.34 

.58 

2.5 

1.1 

24.56 

.94 

7.4 

IS 

18.05 

JM 

30.7 

1^' 

May  10.8 

19.64 

.S9 

33.4 

lai 

18.88 

.57 

1.6-0Ji| 

24.82 

.27 

8.7 

1.4 

18.30 

.27 

32.1 

t 

1.4 

20.8 

19.94 

.30 

34.8 

1.6 

19.48 

.61 

1.4 

" 

25.10 

.99 

10.3 

1.7 

18.58 

.30 

33.6 

1.7 

30.8 

20.25 

.31 

36.4 

1.8 

20.10 

.63 

1.7  +0.6| 

25.41 

.31 

12.1 

1.9 

18.88 

.30 

35.4 

1 
1.6 

June   9.8 

20.57 

.33 

38.3 

8.0 

20.72 

.69 

2.6 

1.9 

25.72 

.31 

14.0 

9.0 

19.19 

.31 

37.3 

9J>| 

19.7 

20.89 

.31 

40.4 

8.1 

21.34 

.60 

4.1 

1.7 

26.03 

.31 

16.0 

2.1 

19.51 

.31 

39.3 

2.0 

29.7 

21.19 

.30 

42.6 

8.2 

21.93 

.57 

6.0 

2.2 

26.34 

.30 

18.1 

2.1 

19.82 

.31 

41.4 

«.i! 

July    9.7 

21.48 

JX7 

44.9 

S.3 

22.48 

.59 

8.4 

2.6 

26.64 

J» 

20.2 

2.1 

20.12 

.99 

43.5 

9.0 

19.7 

21.74 

J» 

47.2 

9.3 

22.97 

.46 

11.2 

2.9 

26.91 

.96 

22.2 

9.0 

20.40 

.27 

45.4 

>•*, 

29.6 

21.97 

.SI 

49.4 

9.9 

23.39 

.36 

14.3 

3.2 

27.16 

.23 

24.2 

1.8 

20.66 

JM 

47.3 

1.8 

Aug.   8.6 

22.16 

.17 

51.6 

9.1 

23.73 

.31 

17.7 

3.4 

27.37 

.19 

25.9 

1.7 

20.88 

jn 

49.1 

1.7 

18.6 

22.32 

.13 

53.6 

1.9 

24.00 

.22 

21.2 

3.6 

27.55 

.16 

27.5 

1.5 

21.07 

.17 

50.7 

1.5 

28.5 

22.43 

.09 

55.5 

1.7 

24.17 

.13 

24.8 

3.7 

27.68 

.19 

28.9 

1.3 

21.22 

.13 

52.0 

IS 

1 

Sept.   7.5 

22.50 

.05 

57.1 

1.5 

24.26 +.04 

28.5 

3.7 

27.78 

.08 

30.1 

1.1 

21.33 

.09 

53.1 

IS 

17.5 

22.53 +.01 

58.6 

1.3 

24.26- 

-.04 

32.2 

3.6 

27.83 +.04 

31.0 

0.8 

21.40 

.05 

54.0 

os' 

27.5 

22.52- 

-.03 

59.8 

1.1 

24.17 

.13 

35.7 

3.4 

27.85 

.00 

31.8 

0.6 

21.43 +.oii 

54.7 

0.5 

Oct.     7.4 

22.48 

.05 

60.7 

0.8 

24.00 

.20 

39.0 

3.2 

27.84- 

-.03 

32.2 

0.4 

21.43- 

-.09 

55.1 

O^j 

17.4 

22.41 

.08 

61.4 

0.6 

23.76 

.98 

42.0 

2.9 

27.79 

.06 

32.5+0.91 

21.39 

.04 

55.3  +0.1 

27.4 

22.32 

.10 

61.8 

0.3 

23.45 

.34 

44.7 

2.5 

27.73 

.08 

32,6 

- 

21.34 

.07 

55.4-0.1 

Nov.    6.4 

22.22 

.11 

62.0  -H).! 

23.09 

.39 

47.0 

2.1 

27.64 

.09 

32.4 -0J8| 

21.26 

.08 

55J8 

0.9 

1           16.3 

22.10 

.19 

62.0 

-OJl 

22.67 

.43 

48.9 

1.6 

27.54 

.10 

32.1 

0.4 

21.17 

.10 

54.9 

0.4 

'           26.3 

21.97 

.19 

61.7 

0.4 

22.22 

.47 

50.2 

1.0 

27.43 

.11 

31.7 

0.5 

21.06 

.10 

54.4 

0.5J 

Dec.    6.3 

21.85 

.19 

61.2 

0.6 

21.74 

.48 

50.9  .H).4 

27.32 

.11 

31.1 

0.6 

20.96 

.11 

53.9 

0.6* 

1 

^          16.2 

21.73 

.19 

60.5 

0.8 

21.25 

.49 

51.1  -0.1 

27.21 

.11 

30.5 

0.7 

20.85 

.11 

53.2 

1 
0.7 

26.2 
36.2 

21.62 
21.52- 

.10 
-.09 

59.6 
58.5 

1.0 
-1.1 

20.76 
20.29- 

-2 

50.6 
49.6 

0.7 
-1.3 

27.10 
27.00- 

.10 
-.09 

29.7    0.8 
28.9  -0.9 

20.74 
20.64- 

.10    52.4     0.8. 
-.091   51.6-0.8' 

FIXED  STARS,  1871, 
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i 

i                APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

•7  Cepbei. 

*Groombridge  4163. 

u  Pifcium. 

Mean 
Solar 
Date. 

Ritht 
AMeoikm. 

Declination 
Nora, 

Right 
Afcemdon. 

North, 

Right 
Aaoenidon. 

DMllnation 
North, 

h     m 

23  33 

76  54 

b      m 

23  48 

0        1 

73  41 

h     m 

23  52 

0        1 

6    8 

Jan.      1J2 

62.26- 

-.80 

57.2  -0.7 

33.36  -.70 

44.5  -OJS 

i 
40.01  -.11 

5i'.7  -0.8 

11.2 

61.39 

.84 

56.3    1.3 

32.67     .67 

43.6    1.1 

39.90    .10 

50.9    0.8 

21.1 

60.58 

.76 

54.7    1.8 

32.03     .61 

42.2    1.7 

39.81     .00 

50.0    0.8 

31.1 

59.87 

.65 

52.7    9.3 

31.44     .54 

40.3    9.1 

39.72    .07 

49.2    0.8 

Feb.    10.1 

59.28 

M 

50.2    9.7 

30.96     .44 

37.9    9Ji 

39.66    .05 

48.5    0.7 

80.1 

58.83 

.36 

47.3    9.9 

30.56    .39 

35.2    9.8 

39.61  -.03 

47.9    0.6 

Mar.     2.0 

58.55 

.19 

44.3    3.1 

30.31     .19 

32.3    3.0 

39.60    .00 

47.4     0.4 

12.0 

58.44- 

-.01 

41.2    3.1 

30.19  -.05 

29.2    3.0 

39.61  +.03 

47.1  -0.9 

22.0 

58.52  -I-.17 

38.1     3.0 

30.21  +.10 

26.2    3.0 

39.67    .07 

47.0    0.0 

Apr.     1.0 

58.78 

.34 

35.1     9.8 

30.38    JH 

23.2    9.8 

39.76    .11 

47.1  40.3 

10.9 

59.20 

.51 

32.5    9.5 

30.70     .38 

20.6    9.5 

39.88    .15 

47.5    o.e 

20.9 

59.79 

.65 

30.2    9.0 

31.14     ,51 

18.3    9.1 

40.05    .19 

48.3    0.9 

30.9 

60.51 

.78 

28.4     1.6 

31.71     .61 

16.4    1.6 

40.26    M 

49.3    1.1 

Maj    10.8 

61.34 

.87 

27.1     1.0 

32.37     .70 

15.0    1.1 

40.50    J& 

50.5     1.4 

20.8 

62.26 

.94 

26.3-0.5 

33.11     .77 

14.2  -0.5 

40.77    J98 

52.0    1.6 

30.8 

63.23 

.96 

26J2+0.1 

33.90    .81 

13.9    0.0 

41.06     .30. 

53.8    1.8 

June     9.8 

64.22 

.99 

26.6    0.7 

34.72    .83 

14.2  +0.6 

41.37     .31 

55.6    1.9 

19.7 

65.21 

.97 

27.6    1.3 

35.55     .89 

15.1     1.1 

41.68     .39 

57.7   iLO 

29.7 

66.16 

.93 

29.1     1.8 

36.36     .79 

16.5    1.7 

42.00     .31 

59.7    9.1 

July     9.7 

67.06 

.66 

31.2    9.3 

37.13    .74 

18.4    9.1 

42.31     .30 

61.8    9.1 

19.7 

67.88 

.76 

33.6    9.7 

37.84     .68 

20.8    9.6 

42.59     .98 

63.8    9.0 

29.G 

68.60 

.66 

36.5    3.0 

38.48     .59 

23.6    9.9 

42.86     .35 

65.8    1.9 

Aug.    B.6 

6^J20 

.54 

39.7    3.3 

39.03     .50 

26.7    3.9 

43.10     .99 

67.6    1.7 

18.6 

69.67 

.41 

43.2    2,5 

39.48     .39 

30.1    ZJ5 

43.30     .18 

69.2    1.5 

28.5 

70.01 

S7 

46.8    3.7 

39.82    M 

33.6    3.6 

43.46    .15 

70.7    1.3 

Sept.    7.5 

70.21  +.13 

50.6     3.8 

40.05    .17 

37.3    3.7 

43.59    .11 

71.9    l.l 

17.5 

70.26- 

-.09 

54.4     3.8 

40.16  +.05 

41.1     3.7 

43.68    .07 

72.9    0.9 

27.5 

70.17 

.16 

58.1     3.7 

40.16  -.06 

44.8    3.7 

43.73  +.03 

73.6    0.6 

Oct.      7.4 

69.94 

.30 

61.7    3.5 

40.04    .17 

48.4    3.5 

43.75    .00 

74.1    0.4 

17.4 

69.58 

.43 

65.2    3.3 

39.81     .98 

51.8    3.3 

43.74  -.03 

74.5  +0.9 

27.4 

69.09 

.55 

68.3    3.0 

39.49     .38 

55.0    3.0 

43.69    .05 

74.6    0.0 

Nov.     6.4 

68.49 

.65 

71.1     9.6 

39.06    .47 

57.8    9.6 

43.63    .07 

74.5  -0.1 

16.3 

67.78 

.75 

73.4    9.1 

38.55    .54 

60.2    9.9 

43.55    .00 

74.3    0.3 

26.3 

66.99 

.89 

75.3    1.6 

37.97    .61 

62.2    1.7 

43.46    .10 

73.9    0.5 

Dec.     6.3 

66.14 

.87 

76.5    1.0 

37.33    .66 

63.5    1.1 

43.36    .10 

73.3    0.6 

16.2 

65.25 

.90 

77.2  +0.4 

36.65    .69 

64.4+0.5 

43.25    .11 

72.7    0.7 

26.2 

64.34 

.90 

77.3  -0.9 

35.95    .70 

64.5  -0.1 

43.14     .11 

72.0    0.7 

36.2 

63.45 

-.88 

76.7  -0.9 

35.25  -.69 

64.1  -0.7 

43.03  -.10 

71.3  -0.8 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 
K871. 


APPARENT  RIUHT 
ASCENSION. 


Ap- 
U«ao  Noon,     pnrcnt 
Noon. 


APPARENT 
DECLINATION. 


Mean  Noon. 


I    Ap- 
mircnt 
I  Noon. 


Mar.1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
Apr.l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 


22  48  47.57,  49.51 
22  52  31.80,  33.80 
22  56  15.71  17.59 

22  59  59.05  60.89 

23  3  41.93  ^3.73 


23  7  24.37 
23  11  6.40 
23  14  48.04 
23  18  29.32, 
23  22  10.26! 


25  50.97 
29  31.19 
33  11.23 
36  51.02 
40  ?0.56 
44  9.89I 
47  49.02 
51  27.97: 
55  6.76; 
58  45.41 

0  2  23.92 

0  6  2.33 

0  9  40.631 

0  13  18.85 

0  16  57.01 

0  20  35.13 
0  24  13.23 
0  27  51.32 
0  31  29.42 
0  35  7.55 

0  38  45.74 
0  42  24.01 
0  46  2.38 
0  49  40.86 
0  53  1948 

0  56  58.26 

1  0  37.24 
1  4  16.44 
1  7  55.86 
1  11  35.52 


26.13 
8.12 
49.72 
30.95 
11.85 

52.42 
32.70 
12.70 
52.44 
31.94 

lli22 
50.30 
29.20 
7.94 
46.54 


3  40  68.5 
3  17  34.2 
2  53  57.6 
2  30  19.0 
2  6  38.8 
1  42  57.3 
1  19  14.9 
0  55  32.0 
0  31  48.9 
—  0    7  66.1 


02  + 


15  15.45 
18  55.68 
22  36.21 
26  17.07 
29  58ie7 


1  33  39.82 
1  37  21.74 
1  41  4.04 
1  44  46.73 
1  48  29.82 

1  52  13.31 
1  55  57.23 

1  59  41.58 

2  3  26.37 
2  7  11.61 
2  10  57.32 
2  14  43.50 
2  18  30.15 
2  22  17.29 
2  26    4.93: 


25 
3.38 
41.64 
19.81 
57.92 

35.99 
14.04 
52.09 
30.15 

8i» 
46.'37 
24.60 

2.93 
41.36 
19.94 

58.68 
37,61 
16.76 
56.13 
35.75 

15.64 
55.83 
36.31 
17.14 

58.30 

39.81 
21.70 
3.96 
46.61 
29.66 

13.12 
57.01 
41.33' 
26.091 
11.29! 

56.97; 
43.13; 
29.75' 
16.87 
4.49 


7  33  22.8 
7  10  31.9 
6  47  35.0; 
6  24  32.41 

6  1  24.7, 


38  12.1 
14  55.0; 
51  33.6 
27  68.6 
4  40.1 


0  15  36.0 

0  39  17.1 

1  2  56.8 
1  26  34.7 

1  50  10.4 

2  13  43.6 

2  37  13.9 

3  0  40.9 
3  24  4.2 

3  47  23.5 

4  10  38.6 
4  33  49.0 

4  56  54.3 

5  19  54.2 

5  42  48.5 

6  5  36.8 
6  28  18.8 

6  50  54.1 

7  13  22.5 
7  35  43.7 

7  57  57.2 

8  20  2.8 

8  42  0.2 

9  3  49.0 
9  25  29.0 

9  46  59.7 
10  8  20.8 
10  29  3i.O 

10  50  32.9 

11  11  23.2 

11  32  2.4 

11  52  30.3 

12  12  46.5 
12  32  50.6 

12  52  42.3 

13  12  21.3 
13  31  47.2 

13  50  59.6 

14  9  58.3 
14  28  42.9 


2  29  53.06  52.60  +14  47  13.2* 


10.9 
20. 
23.3 
20.9 
13.4 
1.0 
44.1 
23.0 
58.2 
29.9 

58.5 
24.4 
48.1 

9.8 
29.9 
48.7 

6.6 
23.9 
41.1 
58.6 
43.2 
24.0 
63.4 
41.0 
16.4 

49.2 
19J;> 
45.9 
8.9 
27.9 

42 

52.8 
57.8 
57.4 
51.4 

39.4 
21.1 
56.1 
24.2 
45.2 

58.4 
3.7 
0.9 
49.5 
29.2 
59.7 
20.6 
31.6 
32.3 
22.4 

1.4 
29.1 
45.1 
49.1 
40.7 

19.6 
45.3 
57.6 
56.2 
40.7 

10.9! 


llunrly  motion. 
Menn  Noon. 


Right 

Ascvn* 

Miou. 

9*358 
9.337 
9.316 
9.297 
9Ji78 

9.260 
9.243 
9.227 

9.198 
9.185 
9.173 
9.162 
9.152 
9.143 
9.135 
9.127 
9.120 
9.113 
9.107 

9.102 
9.098 
9.094 
9.091 
9.089 

9.088 
9.087 
9.087 
9.088 
9.090 

9.093 
9.097 
9.101 
9.107 
9.113 

9.121 
9.129 
9.138 
9.148 
9.159 
9.170 
9.182 
9.195 
9.209 
9.223 

9.238 
9.254 
9.270 
9.287 
9.304 

9.321 
9.339 
9.357 
9.376 
9.395 

9.414 
9.434 
9.454 
9.474 
9.495 

9.516 


DecII- 
uatioo. 


Equation  {    Seroi- 

of  Tiiue  !  diameter 

for  I       at 

Apparent  Apparent 

Noon.  I    Noon. 


56.99+12  33.0916 
57.25!     12  20.85, 
57.49     12    8.11 


57,71 
57.92 

58.12 

58.30 
58.46 
58.61 
58.75 


58.87 
58.98 
59.07 
59.14 

59.25 
59.28 
59.30 
59.30 
59.28 
59iM 
59.19 
59.12 
59.04 
58.94 

58.82 
58.69 
58.55 
58.39 
58.22 

58.03 
57.83 
57.62' 
57.39 
57.14 
56.88, 
56.61 1 
56.33 
56.03! 
55.72 
55.40 
55.06 
54.71 
54.35 
53.97 

53.58+ 

53.17- 

52.75 

52.32 

51.87 

51.40 

50.92! 

50.42' 

49.91  i 

49.39 

48.86' 
48.30 
47.73 
47.15 
46J36 
45.96' 


11  54.90 
11  41i22 
11  27.11 
11  12.59 
10  57.68 
10  42.40 
10  26.79 

10  10.85 
9  54.61 
9  38.10 
9  21.34 
9    4.33 

8  4^0 
8  29.68 
8  12.09 
7  54.33 
7  36.42 

7  18.39 
7  0.25 
6  42.01 
6  23.67 
6    5.28 

46iJ6 
28.40 
9.94 
51.49 
33.08 


4  14.71 
3  56.44 
3  38.27 
3  20.20 
3  2.26 
2  44.50 
2  26.93 
2  9.57 
1  52.44 


10.34 
10.10 
9.86 
9.61 
9.36 
9.11 
8.85 
8.59 
8.33 
6.06 
7.79 
7.52 
7i25 
6.98 
6.70 
6.43 
6.15 
5.^ 
5.60 
5.33 

5.05 
4.78 
4.50 
4.23 
3.96 
3.69 
3.42 
3.15 
2.88 
2.61 
2.33 
2.06 
1.79 
1.52 
1.24 

0.97 

0.69 

0.41 

16    0.13 


1  35.56 15  59.85 


1  18.95 
1  2.62 
0  46.60 
0  30.91 
0  15.56 

0  0.56 
0  14.08 
0  28.33 
0  42.19 

0  55.65 

1  8.71 
1  21.35 
1  '33.56 
1  45.32 

1  56.62 

2  7.46 
2  17.84 
2  27.74 
2  37.16 
2  46.08 

2  54.50 


59.58 
59.30 
59.03 
58.75 
58.48 
58Sil 
57.94 
57.67 
57.40 
57.14 

56.88 
66.62 
56.37 
56.12 

55.88 

55.63 
55.39 
55.15 
54.91 
54.67 

15  54.44 


Sidereal  I 

Time  of    Sidereal  Time 
Semid.  I       of  Moan 
piUMing  Noon. 

Merid. 


1  5.43 
5.35 
5i28 
5.21 
5.15 


ti  m  ■ 
22  36  14.38 
22  40  10.94 
22  44  7.49 
22  48  4.04 
22  52  0.60 
5.09|  22  55  57.15 
5.03|  22  59  53.70 
4.97,  23  3  50.25 
4.92  23  7  46.81 
4.87  23  11  43.36 
4.82  2315  39.91 


4.77 
4.73 
4.69 
4.65 


23  19  36.47 
23  23  33.02 
23  27  29.57 
23  31  26.12 


4.62  23  35  22.68 

4.59  23  39  19.23 

44>6  23  43  15,78 

4.54  23  47  12.33 

4.52I  23  51  8.89 


4.50 
4.48 
4.47 
4.46 
4.46 

4.46 
4.46 
4.46 
4.47 

4.48 
4.49 
4.50 
4.52 
4.54 
4J36 

4.59 
4.62 
4.65 
4.68 
4.72 

4.76 

4.80 
4.85 
4.89 
4.94 

4.99 
5.04 
5.09 
5.15 
5.21 
5.27 
5.33, 
5.40 
5,47 
5.54: 

5.61 
5.68 

5.75 
5.83 
5.90] 

5.981 


55  5.44 
59  1.99 
2  58.54 
6  55.10  I 

10  51.65 : 

14  48.20  I 
18  44.76  I 
22  41.31 
26  37.86 
30  34.41 


0  34  30.97 
0  38  27.52 
0  42  24.07 
0  46  20.62 
0  50  17.18 

0  54  13.73 

0  58  10.28 

1  2  6.84 
1  6  3.39 
1  9  59.94 

1  13  56.50 
1  17  53.05 
1  21  49.60 
1  25  46.16 
1  29  42.71 

1  33  39.26 
1  37  35.82 
1  41  32.37 
1  45  28.93 
1  49  25.48 

1  53  22.03 

1  57  18.59 

2  1  15.14 
2  5  11.70 
2  9  8.25 

213  4.80 
2  17  1.36 
2  20  57.91 
2  24  54.47 
2  28  51.02 
2  32  47.58 


Note.— For  Mean  inienrnl  of  Semkliameter  pawing  Hie  Meridian,  subtract  OM.ld  from  the  Sidereal  IntervaL 
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1                       AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENT  RIGHT 

APPARENT 

Hourly  motion, 

Equation 

8emi- 

Sidereal 

Date. 
18T1. 

ASCENSION. 

DKCUNATION. 

Mean  Noon. 

of  Time 

for 

Apparent 

Noon. 

Ill          M 

-f-  3  28.98 

diameUT 

ut 

Apparent 

N<iOu. 

1  imc  of 
SemUi. 
pntfxiiif? 
Merid. 

m      H 
1     8.79 

Sidereal  TIn.e 

of  Alcan 

N»>on. 

Meui  Noo». 

Ap- 
pnrfnt 
Noon. 

Meau  NooQ. 

Ap- 
pnrent 
Noou. 

3L9 

Right 
Ancfu- 
uion. 

I0I337 

Decll- 
uutiou. 

10.C6 

July  1 

h    m      M 
6  40  43.06 

43'!67 

+23    7  32.5 

li  46!2) 

b     III      M 
6  37  14.11 

2 

6  44  51.02 

51.66 

23    3  18.1> 

18.2 

10.326 

11.07 

3  40.:i8 

46.2 

8.7.-) 

6  41  10.67 

3 

6  48  58.71 

59.38 

22  58  41.2 

40.4 

10.314 

12.07 

3  51.51 

46.2  J 

8.71 

6  45    7.23 

4 

6  53    6.11 

6.81 

22  53  39.5 

38.6  10.302 

13.07 

4    2.36 

46.2.* 

8.67 

6  49    3.78 

5 

6  57  13.21 

13.94 

22  48  13.9 

12.9 

10.281) 

14.06 

4  12.90 

46.21 

8.63 

6  53    0.34 

6 

7    1  19.99 

20.75 

22  42  24.5 

23.4 

10.275 

15.05 

4  23.12 

46.22 

8.58 

6  56  56.9) 

7 

7    5  26.42 

27J21 

22  36  11.5 

10.2 

10.261 

16.03 

4  32.99 

46.23 

8.53 

7    0  53.46 

8 

7    9  32.5(' 

33.31 

22  29  35.0 

33.6 

10.246 

17.01 

4  42.52 

46.25 

8.48 

7    4  50.01 

9 

7  13  38.21 

39.04 

22  22  35.1 

33.6;  10.230 

17.98 

4  51.67 

46.27 

8.42 

7    8  46.57; 

10 

7  17  43.53 

44.38 

22  15  12.1 

10.5 

10.213 

18.94 

5    0.43 

46.20 

8.36 

7  12  43.13 

11 

7  21  48.45 

49.33 

22    7  26.1 

24.4 

10.196 

19.89 

5     8.79 

46.32 

8.30 

7  16  39.69 

12 

7  25  52.96 

53.86 

21  59  17.2 

154 

10.178 

20.84 

5  16.72 

46.36 

HM4 

7  20  36.25 

13 

7  29  57.00 

57.93 

21  50  45.7 

43.7 

10.159 

21.78 

5  24.22 

46.40 

8.17 

7  24  32.81 

14 

7  34    0.60 

1.53 

21  41  51.6 

49.5 

10.140 

22.70 

5  31J27 

46.44 

8,10 

7  28  29.36 

15 

7  38    3.72 

4.67 

21  32  35.4 

33.1 

10.120 

23.63 

5  37.83 

46.49 

8.03 

7  32  25.92 

16 

7  42    6.35 

7.31 

21  22  57.1 

54.7 

10.099 

24.54 

5  43.90 

46.55 

7.96 

7  36  22.47 

17 

7  46    8.47 

9.44 

21  12  57.0 

54.5 

10.078 

25.45 

5  49.46 

46.61 

7.88 

7  40  19.03 

18 

7  50  10.07 

11.06 

21     2  35.2 

32.6 

10.056 

26.35 

5  54.50 

46.68 

7.81 

7  44  15.59 

19 

7  54  11.13 

12.13 

20  51  52.0 

49.3 

10.033 

27.24 

5  59.01 

46.75 

7.73 

7  48  12.14 

20 

7  58  11.64 

12.65 

20  40  47.6 

44.8 

10.009 

28.13 

6    2.96 

46.a3 

7.66 

7  52    8.70 

21 

8    2  11.58 

12.60 

20  29  22.4 

19.5 

9.985 

28.98 

6    6.35 

46.91 

7.58 

7  56    5.26 

22 

8    6  10.95 

11.97 

20  17  36.5 

33.5 

9.961 

29.84 

6    9.16 

47.00 

7.50 

8    0    1.81 

23 

8  10    9.71 

10.74 

20    5  30.3 

27.2 

9.936 

30.68 

6  11.36 

.    47.09 

7.42 

8    3  58.37 

24 

8  14    7.88 

8.91 

19  53    3.9 

0.7 

9.911 

31.51 

6  12.96 

47.19 

7.34 

8    7  54.93 

25 

8  18    5.45 

6.48 

19  40  17.7 

14.4 

9.886 

32.33 

6  13.97 

47J29 

7.25 

8  11  51.48 

26 

8  22    2.41 

3.44 

19  27  11.8 

8.4 

9.861 

33.14 

6  14.37 

47.40 

7.17 

8  15  48.04 

27 

8  25  58.76 

59.79 

19  13  46.7 

43.2 

9.836 

33.94 

6  14.16 

47.51 

7.08 

8  19  44.60 

28 

8  29  54.50 

55.52 

18  59  62.5 

58.9 

9.811 

34.73 

6  13.34 

47.62 

7.00 

8  23  41.15 

29 

8  33  49.62 

50.63 

18  45  59.6 

55.9 

9.785 

35.51 

6  11.90 

47.74 

6.91 

8  27  37.71 

30 

8  37  44.13 

45.13 

18  31  38.1 

34.4 

9.76;) 

36.27 

6    9.85 

47.86 

6.83 

8  31  34.27 

31 

8  41  38.04 

39.03 

18  16  58.5 

54.7 

9.734 

37.02 

6    7.20 

47.98 

6.74 

8  35  30.82 

Aug.l 

8  45  31.34 

32.32 

18     1  60.9 

57.1 

9.709 

37.76 

6    3.94 

48.10 

6.65 

8  39  27,38 

2 

8  49  24.03 

25.00 

17  46  45.7 

41.9 

9.683 

38.49 

6    0.08 

48.23 

6.56 

8  43  23.93 

3 

8  53  16.12 

17.08 

17  31   13.1 

9.2 

9.658 

39.21 

5  55.61 

48.36 

6.47 

8  47  20.49 

4 

8  57    7.62 

8.56 

17  15  23.4 

19.5 

9.634 

39.92 

5  50.55 

48.50 

6.39 

8  51  17.05 

5 

9    0  58.53 

59.45 

16  59  16.8 

12.9 

9.609 

40.62 

5  44.91 

48.64 

6.30 

8  55  13.60 

G 

9    4  48.86 

49.77 

16  42  53.8 

49.9 

9.585 

41.30 

5  38.68 

48.78 

6.22 

8  59  10.16 

7 

9    8  38.62 

39.51 

16  26  14.5 

10.6 

9.561 

41.97 

5  31.88 

48.92 

6.13 

9    3    6.71 

8 

9  12  27.81 

28.68 

16    9  19.2 

15.4 

9.538 

42.63 

5  24,51 

49.07 

6.05 

9    7    3.27 

9 

9  16  16.44 

17.28 

15  52    8.2 

4.4 

9.514 

43.28 

5  16.58 

49.22 

5.96 

9  10  59.82 

10 

9  20    4.50 

5.32 

15  34  41.9 

38.1 

9.491 

43.91 

5    8.09 

49.37 

5.88 

9  14  56.38 

11 

9  23  52.01 

52.80 

15  16  60.5 

56.8 

9.468 

44.53 

4  59.05 

49.52 

5.80 

9  18  52.93 

12 

9  27  38.97 

39.73 

14  59    4.3 

0.7 

9.445 

45.14 

4  49.45 

49.68 

5.72 

9  22  49.49 

13 

9  31  25.39 

26.12 

14  40  53.7 

50.2 

9422 

45.74 

4  39.31 

49.85 

5.64 

9  26  46.04 

14 

9  35  11.26 

11.96 

14  22  29.0 

25.6 

9.400 

46.32 

4  28.63 

50.02 

5.56 

9  30  42.60 

15 

9  38  56.60 

57.27 

14    3  50.5 

47.1 

9.378 

46.89 

4  17.42 

50.20 

5.48 

9  34  39.15 

16 

9  42  41.41 

42.05 

13  44  58.4 

55.1 

9.356 

47.44 

4    5.67 

50.38 

5.40 

9  38  35.71 

17 

9  46  25.70 

26.30 

13  25  53.2 

50.0 

9.334 

47.98 

3  53.40 

50.57 

5.32 

9  42  32.26 

18 

9  50    9.47 

10.03 

13    6  35.2 

32ii 

9.313 

48.51 

3  40.62 

50.76 

5.25 

9  46  28.82 

19 

9  53  52.73 

53.25 

12  47    4.7 

1.9 

9.292 

49.03 

3  27.33 

50.95 

5.17 

9  50  25.37 

20 

9  57  35.49 

35.98 

12  27  22.1 

19.5 

9.272 

49.52 

3  13.53 

51.15 

5.10 

9  54  21.93 

21 

10    1  17.76 

18.21 

12    7  27.7 

25  J2 

9.251 

50.01 

2  59.25 

51.35 

5.03 

9  58  18.48 

22 

10    4  59.55 

59.96 

11  47  21.7 

19.4 

9.231 

50.48 

2  44.49 

51.56 

4.97 

10    2  15.03 

23 

10    8  40.87 

41.24 

11  27    4.7 

2.6 

9iJ12 

50.94 

2  29.26 

51.77 

4.90 

10    611.59 

24 

10  12  21.74 

22.07 

11    6  36.8 

34.9 

9.193 

51.38 

2  13.57 

51.98 

4.84 

10  10    8.14 

25 

10  16    2.17 

2.46 

10  45  58.4 

56.7 

9.175 

51.81 

1  57.44 

52.19 

4.78 

10  14    4.70 

26 

10  19  42.18 

42.43 

10  25    9.9 

8.4 

9.158 

52.23 

1  40.91 

52.41 

4.72 

10  18    1.25 

27 

10  23  21.78 

21.99 

10    4  11.7 

10.4 

9.142 

52.63 

1  23.96 

52.63 

4.66 

10  21  57.80 

28 

10  27    0.98 

1.14 

9  43    3.6 

2.6 

9.126  53.02 

1    6.61 

52.86 

4.61 

10  25  54.36 

29 

10  30  39.82 

39.93 

9  21  46.4 

j    45.6 

9.1  111  53.40 

0  48.90 

53.08 

4.56 

10  29  50.91 

30 

10  34  18.31   18.38 

9    0  20.3 

1     19.8 

9.0971  53.76 

0  30.84 

53.31 

4.51 

10  33  47.47 

31 

10  37  56.48  56.50 

+  8  38  45.7 

'    45.4 

9.084!  54.12 

4-  0  12.46 

15  53.53 

1    4.46 

10  37  44.02 

KOTZ.— For  Mean  interval  of  Semidiamettr  paiulng  the  Meridian, 

42 


subtract  O0.I9  fjrom  the  Sidereal  IntervaL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENT  RIGHT 

APPARENT 

Hourly  motion, 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 

Sidertsal 

1 

Date. 
1871. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

diameter 

Time  of 
Semid. 
pawing 
MeridT 

Sidertial  TliM) 
of  Moaa 
Noon.         , 

Mean  Noon. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h    m      B 

M 

o       /       n 

// 

g 

n 

m      M 

*    // 

m      « 

b    m      s 

Sept.  1 

10  41  34.34 

34.34 

4-  8  17    2.7 

2.7 

9.071 

54.46 

-  0    6.23 

15  53.76 

1    4.42 

10  4140^7 

2 

10  45  11.92 

11.85 

7  55  11.7 

12.0 

9.060 

54.79 

0  25.20 

53.99 

4.37 

10  45  37-13 

3 

10  48  49.21 

49.09 

7  33  13.0 

13.7 

9.049 

55.10 

0  44.45 

54.22 

4.33 

10  49  33.68 

4 

10  52  26.25 

26.08 

7  11     6.8 

7.8 

9.039 

55.40 

1     3.96 

54.45 

4.29 

10  53  30.23 

5 

10  56    3.07 

2.85 

6  48  53.5 

54.8 

9.030 

55.69 

1  23.70 

54.69 

4.26 

10  57  26.79 

6 

10  59  39.69 

•39.42 

6  26  33.5 

35.1 

9.022 

55.97 

1  43.63 

54.92 

4J22 

11    123.34 

7 

11    3  16.11 

15.79 

6    4    6.9 

8.9 

9.014 

56.23 

2    3.75 

55.16 

4.19 

11    5  19.89 

8 

11    6  52.36 

51.99 

5  41  34.3 

36.6 

9.007 

56.48 

2  24.06 

55.40 

4.16 

11    9  16.45 

9 

11  10  28.45 

28.03 

5  18  55.7 

58.3 

9.001 

5672 

2  44.52 

55.64 

4.14 

11  13  13.00 

10 

11  14     4.41 

3.94 

4  56  11.6 

14.5 

8.996 

56.94 

3    5.10 

55^9 

4.12 

11  17    9i>5 

11 

11  17  40.24 

39.72 

4  33  22.4 

25.7 

8.991 

57.15 

3  25.81 

56.M 

4.10 

1121    6.10 

12 

11  21  15.97 

15.40 

4  10  28.4 

32.0 

8.987 

57.34 

3  46.63 

56.39 

4.08 

1125    2.66 

13 

11  24  51.60 

50.98 

3  47  29.8 

33.7 

8.983 

57.52 

4    7.54 

56.64 

4.07 

11  2d  59.21 

14 

11  28  27.17 

26.49 

3  24  27.1 

31.4 

8.980 

57.69 

4  28.52 

56.90 

4.06 

11  32  55.76 

15 

11  32    2.68 

1.95 

3     I  20.6 

25.3 

8.978 

57.84 

4  49.57 

57.16 

4.05 

ll36  52-^^ 

16 

11  35  38.15 

37.36 

2  38  10.7 

15.7 

8.977 

57.98 

5  10.66 

57.42 

4.05 

11  40  48.87 

17 

11  39  13.59 

12.75 

2  14  57.8 

63.2 

8.976 

58.10 

5  31.75 

57.69 

4.05 

1144  45.42 

18 

11  42  49.02 

48.13 

1  51  42.1 

47.9 

8.976 

58.20 

5  52.87 

57.96 

4.05 

1148  41.9B 

19 

11  46  24.47 

23.54 

1  28  24.1 

30.2 

8.977 

58.29 

6  13.96 

58.2;i 

4.06 

1 1  52  38.53 

20 

11  49  59.94 

58.94 

1     5    4.1 

10.5 

8.979 

58.37 

6  35.03 

58.50 

4.07 

1156  35.08 

21 

1 1  53  35.46 

34.41 

0  41  42.5 

49.3 

8.980 

58.43 

6  56.06 

58.77 

4.08 

12    0  31.63 

22 

11  57  11.05 

9.95 

+  0  18  19.6 

26.7 

8.985 

58.48 

7  17.03 

59.04 

4.09 

12    4  28.19 

23 

12    0  46.73 

45.58 

—  04  64.3 

56.8 

8.989 

58.51 

7  37.91 

59.32 

4.11 

12    8  24.74  1 

24 

12    4  22.52 

21.31 

0  28  28.7 

20.9 

8.994 

58.53 

7  58.66 

59.69 

4.13 

12  12  21.29 

25 

12    7  58.44 

57.18 

0  51  53.4 

45.2 

9.000 

58.53 

8  19.29 

15  59.88 

4.16 

12  16  17.85 

26 

12  11  34.52 

33.21 

1  15  18.1 

9.6 

9.007 

58.52 

8  39.76 

\Q    0.15 

4.18 

12  20  14.40 

27 

12  15  10.77 

9.40 

1  38  42.3 

33.5 

9.015 

58.49 

9    0.05 

0.43 

4.21 

12  24  10.95 

28 

12  18  47.22 

45.80 

2    1  65.8 

567 

9.024 

58.46 

9  2J.15 

0.70 

4.24 

12  28    7.50 

29 

12  22  23.91 

22.44 

2  25  28.3 

18.9 

9.034 

58.41 

9  40.02 

0.98 

4.2d 

12  32    4.06 

30 

12  25  60.85 

59.33 

2  48  49.3 

39.6 

9.045 

58.34 

9  59.63 

1J25 

4.32 

12  36    0.61 

Oct.l 

12  29  38.06 

36.49 

3  11  68.6 

58.6 

9.056 

58.26 

10  18.97 

1.53 

4.36 

12  39  57.16 

2 

12  33  15.57 

13.95 

3  35  25.9 

15.6 

9.069 

58.17 

10  38.00 

1.80 

4.41 

12  43  53.71 

3 

12  36  53.41 

51.74 

3  58  40.9 

30.4 

9.083 

58.07 

10  56.72 

2.08 

4.46 

12  47  50J26 

4 

12  40  31.60 

29.88 

4  21  53.2 

42.4 

9.099 

57.95 

11  15.08 

2.35 

4.52 

12  51  46.82 

5 

12  44  10.15 

8.38 

4  44  62.4 

51.3 

9.114 

57.81 

11  33.08 

2.62 

4.58 

12  55  43.37 

6 

12  47  49.09 

47.27 

5    7  68.3 

56.9 

9.131 

57.66 

11  50.70 

2.89 

4G4 

12  59  39.93 

7 

12  51  28.42 

26.56 

5  30  70.3 

58.7 

9.148 

57.50 

12    7.91 

3.16 

4.70 

13    3  36.48 

8 

12  55    8.19 

6.28 

5  53  68.2 

56.4 

9.166 

57.32 

12  24.70 

3.43 

4.76 

13    7  33.03 

9 

12  58  48.40 

46.44 

6  16  61.7 

496 

9.185 

57.13 

12  41.05 

3.70 

4.83 

13  11  29.59 

10 

13    2  29.08 

27.08 

6  39  50.3 

38.0 

9.205 

56.92 

12  56.92 

3.97 

4.89 

13  15  26.14 

11 

13    6  10.24 

8.20 

7    2  33.7 

21.2 

9.225 

56.69 

13  12.31 

4.25 

4.96 

13  19  22.69 

12 

13    9  51.90 

49.82 

7  24  71.4 

58.7 

9.246 

56.44 

13  27.21 

4.52 

5.03 

13  23  19.25 

13 

13  13  34.06 

31.94 

7  47  43.1 

30.2 

9.268 

56.19 

13  41.60 

4.80 

5.10 

13  27  15.80 

14 

13  17  16.75 

14.58 

8    9  68.3 

55.3 

9.290 

55.91 

13  55.47 

5.07 

5.18 

13  31  12.35 

15 

13  20  59.98 

57.77 

8  32  26.7 

13.6 

9.312 

55.61 

14    8.80 

5.35 

5.26 

13  35    8.91 

16 

13  24  43.77 

41.52 

8  54  37.8 

24.6 

9.336 

55.30 

14  21.56 

5.63 

5.34 

13  39    5.46 

17 

13  28  28.12 

25.84 

9  16  41.S^ 

27.9 

9.36:> 

54.97 

14  33.76 

5.91 

5.43 

13  43    2.01 

18 

13  32  13.06 

10.74 

9  38  36.5 

23.1 

9.:J83 

54.63 

14  45.'38 

6.19 

5.52 

13  46  58.57 

19 

13  35  58.6) 

56.24 

10    0  23.4 

9.9 

9.410 

54ii7 

14  56.40 

6.46 

5.61 

13  50  55.12 

20 

13  39  44.75 

42.36 

10  21  61.3 

47.7 

9.436 

53.89 

15    6.81 

6.74 

5.70 

13  54  51.67  1 

21 

13  43  31.53 

29.11 

10  43  30.0 

16.3 

9.462 

53.49 

15  16.60 

7.01 

5.80 

13  58  48.23 

22 

13  47  18.95 

16.50 

11     4  49.0 

35.3 

9.489 

53.08 

15  25.74 

7.29 

5.89 

14    2  44.78 

23 

13  51     7.03 

4.55 

11  2.3  57.9 

-M2 

9.517 

52.65 

15  34.22 

7.56 

5.9!) 

14    6  41.34 

24 

13  54  55.78 

53.27 

11  46  5ir^ 

9.546 

52.21 

15  42.03 

7.83 

6.09 

14  10  37.89 

25 

13  58  45.23 

42.70 

12    7  41* 

9.575 

51.75 

15  49.15 

8.10 

6.19 

14  14  34.44 

26 

14    2  35.39 

32.84 

12  28  2 

im  5i,*J7 

15  55.55 

8.86 

6.29 

14  18  31.00 

27 

14    6  26.27 

23.70 

12  48  4 

f    '  ^"^ 

16    1.22 

8.62 

6.40 

14  22  27.55 

28 

14  10  17.90 

15.31 

13    8  5 

/       ' 

16    6.16 

8.88 

6.51 

14  261^.11 

29 

14  14  10.*^-^ 

im 

L^^i 

J^ 

.  ^b 

16  WM 

ai4 

6.62 

14  30  2<).66 

30 

14  18    3.4^1     U| 

mmi 

s 

i  m^ 

\G  13.75 

9,39 

6.73 

14  34  17.22 

31 

14  21  57.37   ^1 

mk 

^ 

*\ 

^m 

K  V'-- 

16    9.6i 

1    6.84 

14  38  13.77 

Note.— For  Mt4  h 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENT  RIOUT 

APPARENT 

Hoarly  motion. 

Equation 

Serai- 

Sidereal 

Date. 
11171. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

of  Time 

for 

Apparent 

Noon. 

diameter 

Time  of 
Soniid. 

PilMlIllg 

Merid 

SId«*n»il  Timr 
of  Mean 
Noon. 

Ap- 
Hean  Noon,     parent 
Noon. 

Mean  Noon. 

Ap-    1   Right 
pareut  1  AHceu- 
Noon.  1    Hion. 

n  at  ion. 

,     h    m       M     i       « 

0      /      /' 

"     1         M 

m        H 

t     It 

m      H 

Ii    m      M 

Nov.  1    14  25  52.11 ;  49.45 

—14  27  40i2 

27.1'    9.798 

48.07 

—16  18.2016    9.88!     6.95 

14  42  10.33 

2  1  14  29  47.66;  44.99 

14  46  47.0 

34.1'    9.832',  47.48 

16  19.21 

10.12 

7.07 

14  46    6.88 

3  14  33  44.04   41.36 

15    5  39.5 

26.8,    9.866  46.88 

16  19.40 

10.36 

7.18 

14  50    3.44 

4  *14  37  41.25  38.56 

15  24  17.3 

4.81    9.901 

46.26 

16  18.75 

10.60 

7.30 

14  53  59.99 

5    14  41  39.30  36.61 

15  42  40.1 

27.8    9.936 

45.62 

16  17.26 

10.84 

7.41 

14  57  56.55 

6,  14  45  38.21    35.51 

16    0  47.3 

35.2    9.972 

44.97 

16  14.92 

11.07 

7.53 

15    153.10 

7    14  49  37.97;  35.27 

16  18  38.6 

26.7,  10.007 

44.30 

16  11.73 

11.30 

7.65 

15    5  49.66 

8  1  14  53  38.58  35.89 

16  36  13.5 

1.8,  10.043 

43.61 

16    7.68 

11JS3 

7.77 

15    9  46.21 

9 1  14  57  40.(^1  37.36 

16  53  31.7 

20.2  10.079 

42.90 

16    2.78 

11.76 

7.88 

15  13  42.77 

10 

15    1  42.38  39.6!) 

17  10  32.7 

2I.5I  10.115 

42.18 

15  57.01 

11.98 

8.00 

15  17  39.32 

11 

15    5  45.57 

42.89 

17  27  16.1 

5.2  10.151 

41.43 

15  50.39 

12J20 

8.12 

15  21  35.88 

12 

15    9  49.62 

46.95 

17  43  41.4 

30.8  10.186 

40.67 

15  42.91 

12.42 

8.24 

15  25  32.44 

13 

15  13  54.51 

51^ 

17  59  48.3 

38.0  10.221 

39.89 

15  34.58 

12.64 

8.36    15  29  28.9911 

14 

15  17  60.24 

57.61 

18  15  36.3 

26.3  10.256   39.10 

15  25.41 

12.85 

8.47 

15  33  25.55 

15 

15  22    6.81 

4.19 

18  30  65.0 

55.3 

10.291 

38.29 

15  15.40 

13.07 

8.59 

15  37  22.10 

16 

15  26  USil 

11.61 

18  46  14.1 

4.7 

10.325 

37.46 

15    4.56 

13.28 

8.71 

15  41  18.66 

17 

15  30  22.44 

19.87 

19    0  6:{.o 

54.0 

10.359 

36.61 

14  52.89 

13.4e 

8.83 

15  45  15.21 

18 

15  34  31.50 

28.96 

19  15  31.5 

22.8 

10.393 

35.75 

14  40.40 

13.70 

8.94 

15  49  11.77 

19 

15  38  41.37 

38.87 

19  29  39.1 

30.7 

10.427 

34.87 

14  27.10 

13.91 

9.06 

15  53    8.33 

20 

15  42  52.02 

49.56 

19  43  25.5 

17.5 

10.460 

33.98 

14  13.01 

14.11 

9,18 

15  57    4.89 

21 

15  47    3.46 

1.03 

19  56  50.3 

42.6 

10.493 

33.07 

13  58.13 

14.31 

9.30 

16    1    1.44 

22 

15  51  15.69 

13.30 

20    9  53.0 

45.7 

10.526 

32.15 

13  42.47 

14.50 

9.41 

16    4  58.00 

23 

15  55  28.70 

26.35 

20  22  33.5 

26.5 

10.558 

31.21 

13  26.03 

14.69 

9.52 

16    8  54.56 

24 

15  59  42.47 

40.16 

20  34  51.3 

44.7 

10.590 

30.26 

13    8.81 

14.88 

9.63 

16  12  51.11 

25 

16    3  56.99 

54.73 

20  46  46.2 

40.0 

10.621 

29.30 

12  50.84 

15.06 

9.74 

16  16  47.67 

26 

16    8  12i27 

10.06 

20  58  17.7 

11.8 

10.652 

28.32 

12  32.13 

15.23 

9.84 

16  20  44.23 

27 

16  12  28.28 

26.12 

21     9  25.6 

20.0 

10.682 

27.33 

12  12.68 

15.40 

9.94 

16  24  40.79 

28 

16  16  45.00 

42.90 

21  20    9.6 

4.3 

10.712 

26.33 

11  52.51 

15.56 

10.03 

16  28  37.34 

29 

16  21     2.43 

0.38 

21  30  29.4 

24.5 

10.741 

25.32 

11  31.64 

15.72 

10.12 

16  32  33.90 

30 

16  25  20.55 

18.56 

21  40  24.7 

20J2 

10.769 

24.29 

11  10.08 

15.87 

10.21 

16  36  30.46 

Dec  A 

16  29  39.35 

37.42 

21  49  55.3 

51.1 

10.796 

23.25 

10  47.85 

16.02 

10.29 

16  40  27.01 

2 

16  33  58.80 

56.93 

21  59    0.8 

57.0 

10.823 

22.20 

10  24.96 

16.16 

10.37 

16  44  23.57 

3 

16  38  18.89 

17.09 

22    7  40.9 

37.4 

10.849 

21.14 

10     1.41 

16.30 

10.45 

16  48  20.13 

4 

i6  42  39.60 

37.87 

22  15  55.5 

52.3 

10.875 

20.07 

9  37.25 

16.43 

10  52 

16  52  16.69 

5 1  16  46  60.90 

59.24 

22  23  44.3 

41.4 

10.900 

18.99 

9  12.51 

16.56 

10.59 

16  56^13.25 

6 

16  51  22.77 

21.19 

22  31     7.0 

4.4 

10.923 

17.90 

8  47.19 

16.69 

10.66 

17    0*  9.80 

7 

16  55  45.19 

43.69 

22  38    3.4 

1.1 

10.945 

16.79 

8  21.32 

16.81 

10.73 

17    4    6.36 

8 

17    0    8.12 

6.70 

22  44  33.1 

31.1 

10.966 

15.68 

7  54.94 

16.93 

.    10.79 

17    8    2.92 

9 

17    4  31.53 

30.19 

22  50  36.0 

34.2 

10.985 

14.56 

7  28.09 

17.04 

10.85 

17  11  59.48 

la 

17    8  55.38 

54.12 

22  56  11.9 

10.3 

11.003 

13.43 

7    0.80 

1715 

10.90 

17  15  56.04 

11 

17  13  19.65 

18.48 

23    1  20.5 

19.2 

11.020 

13.29 

6  33.08 

17.26 

10.96 

17  19  52.59 

12 

17  17  44.30 

43.21 

23    6    1.6 

0.5 

11.035 

11.14 

6    4.97 

17.36 

11.01 

17  23  49.15 

13 

17  22    9.30 

8.29 

23  10  15.2 

14.3 

11.049 

9.99 

5  36.52 

17.46 

11.06 

17  27  45.71 

14 

17  26  34.61 

33.68 

23  14     1.2 

0.5 

11.061 

8.84 

5    7.76 

17.55 

11.10 

17  31  42.27 

15 

17  30  60.19 

59.35 

23  17  19.4 

18.8 

11.071 

7.68 

4  38.73 

17.64 

11.14 

17  35  38.83 

16 

17  35  26.00 

25.25 

23  20    9.6 

9.2 

11.080 

6.51 

4    9.47 

17.73 

11.17 

17  39  35.38 

17 

17  39  52.00 

51.34 

23  22  31.7 

31.4 

11.087 

5.34 

3  40.02 

17.82 

11.20 

17  43  31.94 

18 

17  44  18.18:  17.61 

23  24  25.7 

25.5 

11.093 

4.16 

3  10.39 

17.90 

11.22 

17  47  28.50 

19 

17  48  44.49 

44.02 

23  25  51.4 

51.3 

11.098 

2.99 

2  40.63 

17.97 

11.24 

17  51  25.06 

20 

17  53  10.89 

10.51 

23  26  48.9 

48.8 

11.101 

1.81 

2  10.78 

18.04 

11.25 

17  55  21.62 

21 

17  17  37.35 

37.06 

23  27  18.1 

18.1 

11.102 

0.63 

1  40.87 

18.11 

lli>6 

17  59  18.18 

22 

18    2    3.84 

3.64 

23  27  19.0 

19.0 

11.103 

0.55 

1  10.93 

18.17 

11.26 

18    314.73 

23 

18    6  30.32!  30.21 

23  26  51.7 

51.7 

11.102 

1.73 

0  40.98 

18.22 

11.26 

18    7  11.29 

24  1  18  10  56.78;  56.76 

23  25  56.1 

56.1 

11.101 

2.91 

-  0  11.06 

18.27 

11.25 

18  11    7.85 

25 1  18  15  2:il7.  23.25 

23  24  32.2 

32.1 

11.097 

4.09 

-f-  0  18.77 

18.31 

11.24 

18  15    4.41 

26 1  18  19  49.46  49.63 

23  22  40.0 

39.9 

11.093 

5.26 

0  48.51 

18.35 

11.23 

18  19    0.97 

27  i  18  24  15.63   15.89 

23  20  19.7 

.     19.5  11.088 

6.43 

1  18.13 

18.37 

11.21 

18  22  57.53 

28,18  28  41.64|  41.99 

23  17  31.3 

31.0  11.081 

7.60 

1  47.60 

18.39 

11.19 

18  26  54.08 

29    18  33    7.471     7.91 

23  14  14.8 

14.4  11.073 

8.77 

2  16.88 

18.41 

11.16 

18  30  50.64 

301  18  37  33.08|  33.61 

,    23  10  30.4 

29.9  11.063 

9.93 

2  45.94 

18.42 

11.13 

18  34  47.20 

31    18  41  58.45  59.07 

23    6  18.3 

!     17.7 

11.052,  11.09 

3  14.76 

18.42 

11.10 

18  38  43.76 

32    18  46  23.56  24.^ 

-23    1  38.5 

37.7 

11.0401  12.24 

+  3  43.31 

16  18.42 

1  11.06 

18  42  40.32 

Note.— For  Mean  interval  of  Semidiameier  paising  the  Meridian,  snbtract  Oh.  19  from  the  Sidereal  InteryaL 
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WASHINGTON  MERIDIAN. 

Date. 

Mean 
Time  of 
Meridian 
Tramilt 

Honriy 
Diff. 

Sidereal 
Time  of 
Semid. 

Merid.* 

Stara. 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 
Tranrit. 

Honriy 
Diff. 

!         1 

1 

1871. 

1871. 

1 

h    m 

m 

8 

h    m 

m 

M          1 

1 

Jan.   1 

8  22.45 

1.799 

62.67 

16. 

.    19 

1. 

Mar.  1 

8    4.23 

2.128 

68.01     38  . 

.    48]       1. 

2 

9    6.53 

1.880 

63.92 

20. 

.    23 

I. 

2 

8  55.91 

2.172 

68.61'     45. 

3 

9  52.78 

1.975 

65.35 

27. 

.    30 

I. 

3 

9  48.19 

2.180 

68.65     56. 

.  59:     I. 

4 

10  41.29 

2.066 

66.74 

32. 

.    35 

1. 

4 

10  40.33 

2.162 

68.29.    64  . 

.67       I.  1 

5 

11  31.77 

2.136 

67.77 

36. 

.    39 

I. 

5 

11  31.83 

2.128 

67.75     71  . 

.    74'"       I.  1 

6 

12  23.51 

2.167 

68.24 

43. 

.    46 

II. 

6 

12  22.50 

2.098 

G7J25!    81  . 

.    84^ 

II. 

7 

13  15.48 

2.157 

68.13 

53. 

.    56 

II. 

7 

13  12.64 

2.086 

67.08     84  . 

.    87 

II. 

8 

14    6.83 

2.119 

67.55 

62. 

.    65 

II. 

8 

14    2.84 

2.103 

67.40i    95. 

.    98 

II. 

9 

14  57.00 

2.063 

66.79 

69. 

.    72 

II. 

9 

14  53.84 

2.153 

68.25 

103. 

.106 

II. 

10 

15  45.93 

2.017 

66.13 

78. 

.    81 

II. 

10 

15  46.43 

2.2:« 

69.52 

109. 

.112 

II. 

11 

16  34.02 

1.998 

65.85 

84. 

.    87 

II. 

11 

16  41.15 

2.327 

70.99 

115. 

.118 

II. 

12 

17  22.03 

2.013 

66.13 

92. 

.    95 

II. 

12 

17  38.06 

2.410 

7226 

124. 

.127 

II.  . 

13 

18  10.92 

2.071 

67.07 

102. 

.105 

II. 

13 

18  36.55 

2.455 

72.90 

130. 

.133 

II. 

14 

19    1.73 

2.173 

68.61 

107. 

.110 

II. 

14 

19  35.45 

2.439 

72.64 

139. 

.142 

II. 

15 

19  55.44 

2.306 

70.58 

112. 

.115 

II. 

15 

20  33.15 

2.360 

71.42 

146. 

.149 

II. 

16 

20  52.46 

2.444 

72.55 

122. 

.125 

II. 

16 

21  28.39 

2.238 

69.53 

153. 

.156 

II. 

17 

21  52.48 

2.547 

73.95 

II. 

17 

22  20.47 

2.103 

67.41 

11.  ; 

18 

22  54.12 

2.572 

74.27 

II. 

18 

23    9.40 

1.978 

65.43 

II. 

19 

23  55.25 

2.505 

73.28 

II. 

19 

23  55.64 

1.880 

63.83 

11. 

21 

0  53.81 

2.-366 

71.25 

I. 

21 

0  39.90 

1.814 

62.77 

I. 

22 

1  48  54 

2.194 

68.74 

I. 

22 

1  22.99 

1.783 

62.30 

I. 

23 

2  39.17 

2.030 

66.28 

I. 

23 

2    5.72 

1.786 

62.38 

I. 

24 

3  26.22 

1.898 

64.25 

170. 

.173 

I. 

24 

2  48.85 

1.815 

62.95 

14. 

.    17 

I. 

25 

4  10.56 

1.806 

62.82 

3. 

.     6 

I. 

25 

3  33.00 

1.868 

63.91 

20. 

.    23 

I. 

26 

4  53.23 

1.757 

62.08 

6. 

.      9 

I. 

26 

4  18.65 

1.938 

65.08 

27. 

.   30 

I  , 

27 

5  35.25 

1.751 

62.00 

10. 

.    13 

I. 

37 

5    6.05 

2.012 

66.30 

31  . 

.    34 

I.  ' 

28 

6  17.56 

1.781 

62.50 

14. 

.    17 

I. 

28 

5  55.14 

2.077 

67.34 

36. 

.    39 

I. 

29 

7    1.00 

1.844 

63.52 

19. 

.    22 

I. 

29 

6  45.57 

2.121 

68.04 

41  . 

.    44 

I.  . 

30 

7  46.25 

1.930 

64.86 

25. 

.    28 

I. 

30 

7  36.78 

2.141 

68.30 

51  . 

.    54 

I. 

31 

8  33.69 

2.024 

66J2S 

30. 

.    33 

I. 

31 

8  28.16 

2.137 

68.18 

60. 

.    63 

I. 

Feb.  1 

9  23.35 

2.110 

67.54 

35. 

.    38 

I. 

Apr.  1 

9  19.26 

2.119 

67.84 

67. 

.    70 

I. 

2 

10  14.78 

2.169 

68.38 

40. 

.    43 

I. 

2 

10    9.89 

2.103 

67.54 

75. 

.    78 

I. 

3 

11    7.18 

2.190 

68.64 

50. 

.    53 

I. 

3 

11     0.31 

2.102 

67.47 

83. 

.    86 

I. 

•4 

11  59.59 

2.171 

68.34 

60. 

.    63 

I. 

4 

11  50.99 

2,127 

67.83 

92. 

.    95 

I. 
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16  29.93 

2.514 

73.81 

128. 

.131 

U. 

10 
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15 
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II.  1 

16 
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II. 

16 
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62.71 

II. 

17 
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69.45 
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17 
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19 
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I. 
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62.07 
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1.964 
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I. 
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I. 
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I. 
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I. 
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I. 
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I. 
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I. 

26     5  39.20 
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'                                            WASHINGTON  MERIDIAN. 
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of 
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Stan. 

Bright 
Limb. 

!    11*71.    I 

1871. 

h    lo           m 

•      1 

h    m 

m 
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May  I 

9  37.17    2.079 

67.26     85. 

.    88 

1. 

July  1 

11  41.21 

2.701 

76.35 

132. 

.135 

I. 

2 

10  27.76    2.143 

68.20     96 . 

.    99 

I. 

2 

12  45.87 

2.664 

75.84 

141. 

.144 

II. 

3 
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3 
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73.84 

150. 

.153 

II. 
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71.64   100. 
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156. 

.159 
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13  14.36    2.507 

73.57   116. 
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63.81 
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.      4 
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.144 
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8 

17  58.10 

1.784 

62.73 

5. 

.      8 

II. 

9 

17  10.40 

2.370 

71.96   148. 

.151 

II. 

9 

18  40.50 

1.764 

62.39 

9. 

.    12 

II. 

10 

18  14.37 

2.202 

69iK)  154  . 

.157 

II. 

10 

19  23.08 

1.783 

62.68 

12. 

.    15 

II. 

11 

19    5.15 

2.034 

66.70 

160. 

.163 

II. 

11 

20    6.43 

1.834 

63.47 
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.    21 

II. 

12 

19  52i27 
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64.54 

167. 

.170 
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12 
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64.59 

24. 

.    27 

II. 

13 
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.      2 
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13 
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65.70 
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14 
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62.08 

4. 
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11. 

14 
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66.83 

II. 

15 
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61.83 

II. 

15 
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67.45 

II. 

16 

22  43.38    1.768 

62.16 

II. 

17 
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2.104 

67.52 

II. 

17 
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62.96 

II. 

18 
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67.07 

I. 

19 
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64.08 

I. 

19 

1  46.46 

2.023 
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I. 
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1.969 
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65.46 
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.    31 
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10 
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62.62 

2. 
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II. 

10 
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2.034 

66.65 

33. 

.    36 

II. 

U 
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1.745 
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6. 

.      9 

II. 

11 

21  10.38 

2.080 

67.46 

37. 

.    40 

II. 

12 

20  42.60 

1.752 

62.05 

10. 

.    13 

II. 

12 

22    0.80 

2.113 

67.78 

II. 

13 

21  25.15 

1.701 

62.65 

14. 

.    17 

II. 

13 
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67.56 

II. 

14 

22    8.87 

1.857 

63.66 

II. 

14 

23  41.64 

2.065 

66.93 

n. 

15 

22  54.37 

1.935 

64.80 

II. 

16 

0  30.60 

2.014 

66.12 

I. 

16 

23  41.74 

2.011 

66.08 

II. 

17 

1  18.33 

1.965 

65.40 

I. 

18 

0  30.75 

2.068 

66.06 

I. 

18 

2    5.12 

1.940 

65.04 

I. 

19 

1  20.74 

2.091 

67.35 

I. 

19 

2  51.72 

1.948 

65.19 

91. 

.    94 

I. 

20 

2  10.86 

2.080 

67i23 

I. 

20 

3  38.03 

1.980 

66.00 

98. 

.101 

I. 

21 
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2.042 

66.60 

59. 

.    62 

I. 

21 

4  27.75 

2.083 

67.46 

107. 

.110 

I. 

22 

3  48.79|    1.992 

65.08 

67. 

.    70 

I. 

22 

5  19.18 

2.209 

69.41 

110. 

.113 

I. 

23 

4  36.07,    1.051 

65.30 

73. 

.    76 

I. 

23 
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2.354 
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118. 

.121 

I. 

24 
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65.11 

82. 

.    85 

I. 

24 
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.129 

I. 

25 
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I. 

25 
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74.54 
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.137 

I. 

26 
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.    99 

1. 

26 
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I. 

27 
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28 
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I. 
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155. 
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20 
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.118 

I. 

20 
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30 
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.127 

I. 

30 

12  55.40 

i   2.016 

66.23 

169. 

.172     II. 

31 

11  41.2ll   2.701 

76.35  132  . 

.135 

I. 

31 

13  42.46 

1.913 

64.63 

2. 
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MEAN  PLACES  FOR  1871.0. 

No. 

Name. 

?r* 

Right  AiecntloiL 

Annaal 
VurioUon. 

AddbiJ 
Variation. 

1 

d  Piscium      .     . 

6.5 

h      m       H 

0  13  57.70 

+3.086 

+  7  28  26.0 

-1-20.06 

2 

44  Piscium      .     . 

6 

0  18  47.48 

3.075 

+  1  13  31.6 

19.99 

3 

lOCeti       .     .     . 

6 

0  20    0.45 

3.077 

—  0  45  52.0 

19.98 

4 

d  Piscium      .     . 

4.5 

0  41  59.45 

3.108 

+  6  52  57.9 

19.71 

5 

£  Piscium     .    . 

4 

0  56  14.99 

3.109 

7  11  42.6 

19.48 

6 

C*  Piscium      .     . 

5.4 

1     6  59.56 

+3.130 

+  6  53  33.4 

4-19.14 

7 

/I  Piscium      .     . 

5 

1  23  25.62 

3.138 

5  28  36.8 

18.57 

8 

Tj  Piscium     .     . 

4.3 

1  24  34.92 

3.199 

14  40  48.9 

18.72 

9 

V  Piscium     .     . 

5.4 

1  34  43.16 

3.118 

4  50    0.3 

18.34 

10 

o  Piscium     .    . 

4 

1  38  35.07 

3.162 

8  30  27.3 

18.27 

11 

^»Ceti     .     .    . 

4.5 

2    6    9.83 

+3.169 

+  8  14  25.4 

-f-17.08 

12 

^»Ceti       .     .     . 

4 

2  21  18.18 

3.184 

7  52  50.2 

16.37 

13 

AtCeti       .     .     . 

4 

2  37  58.27 

3.234 

9  34    4.1 

15.43 

14 

;r  Arietis  .     .     . 

6.5 

2  42     5.80 

3.338 

16  55  36.4 

15.28 

15 

eArietis  .     .     . 

4.5 

2  51  50.40 

3.421 

20  49  22.1 

14.68 

16 

ACeti       .     .     . 

6.5 

2  52  48.52 

+3.215 

+  8  23  32.7 

-f.l4.63 

17 

EArietis  .     .     . 

4.5 

3    4  15.37 

3.421 

19  14  13.4 

13.93 

18 

C  Arietis     .     . 

4.5 

3    7  29.39 

3.437 

20  33  53.6 

13.65 

19 

/Tauri    .     .     . 

4 

3  23  45.33 

3.306 

12  29  32.8 

12.64 

20 

i^Tauri  .     .     . 

3 

3  39  49.15 

3.554 

23  42  15.1 

11.47 

21 

c  Tauri    .     .     . 

5 

3  41  11.87 

+3.281 

+10  44  38.9 

-1-11.37 

22 

A  Tauri    .     .     . 

3.4 

3  53  32.13 

3.317 

12    7  26.1 

10.52 

23 

A*  Tauri    .     .     . 

5.4 

3  57     4.26 

3.537 

21  43  37.5 

10.19 

24 

r  Tauri  .     .    . 

4 

4  12  27.24 

3.407 

15  18  50.9 

9.07  1 

25 

t>' Tauri    .     .     . 

5.4 

4  18  35.47 

3.582 

22  31     7.9 

8.56 

26 

e  Tauri  .     .     . 

4.3 

4  21     5.15 

+3.495 

+18  53  32.2 

-f-  8.38 

27 

a  Tauri  .     .     . 

1 

4  28  31.23 

3.436 

16  14  52.5 

7.63 

28 

T  Tauri    .     .     . 

4.5 

4  34  30.30 

3.594 

22  42  26.2 

7.31 

29 

« Tauri    .     .     . 

5 

4  55  23.24 

3.583 

21  24  11.7 

5.55 

30 

11  Orionis     .     . 

5 

4  57  12.00 

3.425 

15  13  20.1 

5.42 

31 

o  Tauri    .     .     . 

6 

5  19  53.26 

+3.603 

+21  49  27.7 

4-  3.52 

32 

119  Tauri    .     .     . 

6.5 

5  24  39.15 

3.517 

18  29  44.9 

3.09 

33 

C  Tauri    .     .     . 

3.4 

5  29  56.25 

3.586 

21     3  41.4 

2.60 

34 

/  Orionis      .     . 

5.4 

5  46  44.63 

3.552 

20  14  58.7 

+  1.06 

35 

V  Orionis      .     . 

5.4 

6    0  12.48 

3.428 

14  46  52.8 

—  0.04 

36 

rj  Geminorum    . 

3.4 

6    7    5.46 

+3.624 

+22  32  29.7 

—  0.63 

37 

fjL  Geminorum   . 

3 

6  15    9.39 

3.633 

22  34  38.6 

1.43 

38 

y  Geminorum   . 

2.3 

6  30  15.58 

3.469 

16  30  25.8 

2.67 

39 

^  Greminorum    . 

4.3 

6  38    3.08 

3.373 

13     1  55.9 

3.48 

40 

C  Geminorum    . 

4 

6  56  27.46 

3.566 

20  45  25.9 

4.91 

41 

X  Greminorum    . 

4.3 

7  10  40.82 

+3.457 

+16  46  15.4 

—  6.09 

42 

^  Geminorum   . 

3.4 

7  12  25.07 

3.591 

22  13     3.5 

6.22 

43 

63  Geminorum    . 

6.5 

7  20    4.94 

3.570 

21  42  25.6 

6.94 

44 

6  Canis  Minoris 

6.5 

7  22  37.09 

+3.347 

+12  16  18.3 

—  7.08 
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MEAN  PLACES  FOR  1871.0 

. 

No. 

Name. 

Maffoi- 
tude. 

Rlgbt  AiceiMtoD. 

Annaal 

VvltUOD. 

DwUnatloD. 

Anniul 
Vanstkw. 

1 

45 

68  Geminorum    . 

6.5 

h      m       • 

7  26  14.72 

4-3'.431 

+  16°      6      8.1 

—  7.33  ! 

46 

/Greminorum    . 

6 

7  32     1.62 

3.475 

17  57  57.1 

7.83 

47 

1  Cancri  .     .     . 

6 

7  49  40.03 

3.418 

16    7  58.2 

9.23  : 

48 

5Cancri  .     .     . 

6 

7  54    9.07 

3.428 

16  48  32.6 

9.54  , 

49 

8  Cancri  .     .     . 

6 

7  57  53.32 

3.351 

13  29     1.8 

9.92  ! 

50 

/i^  Cancri  .     .     . 

5 

8    0  10.31 

+3.542 

+21  57  21.7 

—10.06  ! 

51 

12  Cancri  .     .     . 

6 

8     1  29.81 

3.361 

14    0  50.9 

10.19 

52 

C^  Cancri  .     .     . 

5.4 

8    4  48.78 

3.453 

18    2    5.4 

10.50  1 

53 

d^  Cancri  .     .     . 

6 

8  15  58.56 

3.447 

18  44  40.3 

11.22  ' 

54 

29  Cancri  .     .     . 

6 

8  21  25.45 

3.358 

14  38    7.9 

11.67 

55 

^Cancri  .     .     . 

6 

8  24  14.34 

4-3.432 

+18  31  43.1 

—11.86 

56 

c^  Cancri  .     .     . 

6 

8  30    5.83 

3.257 

10    6  11.3 

12.22 

57 

39  Cancri  .     .     . 

6 

8  32  40.94 

3.460 

20  27  40.2 

12.41 

58 

d  Cancri  .     .     . 

4 

8  37  21.15 

3.422 

18  37  35.9 

12.95 

59 

A*  Cancri  .     .     . 

6 

8  39  51.65 

3.296 

12  34  53i2 

12.94 

60 

a  Cancri  .     .     . 

4 

8  51  25.85 

+3.291 

+12  21  19.8 

—13.67 

61 

K  Cancri  .     .     . 

5 

9    0  45.49 

3.255 

11  11    9.6 

14.21 

62 

r*  Cancri  .     .     . 

6 

9    8    6.43 

3.322 

15  28  32.2 

14.65  , 

63 

w  Leonis  .     .     . 

6 

9  21  32.96 

3.221 

9  36  59.8 

15.49 

64 

h  Leonis  .     .     . 

6 

9  25    2.63 

3.226 

10  16  58.6 

15.69 

65 

10  Leonis  .     .     . 

5.6 

9  30  24.08 

+3.174 

+  7  24  48.8 

—15.91 

66 

o  Leonis  .     .     . 

4.3 

9  34  16.22 

3.226 

10  28  39.9 

16.19 

67 

B.  A.  C.  3336  . 

5.6 

9  39  21.75 

3.169 

7  18  12.4 

16.40 

68 

TT  Leonis  .     .     . 

5 

9  53  23.81 

3.180 

8  39  43.0 

17.10 

69 

a  Leonis      .     . 

1.2 

10     1  30.04 

3.203 

12  35  49.1 

17.41 

70 

43  Leonis  .     .     . 

6 

10  16  15.48 

+3.144 

+  7  11  48.4 

—18.13 

71 

45  Leonis  .     .     . 

6 

10  20  50.05 

3.177 

10  25    7.4 

18.22 

72 

P  Leonis      .    . 

4 

10  26     1.09 

3.166 

9  58  11.0 

18.39 

73 

34Sextantis    .     . 

6 

10  35  57.75 

3.104 

4  15  21.6 

18.73 

74 

/  Leonis      .    . 

5 

10  42  28.49 

3.160 

11  13  38.7 

18.92 

75 

55  Leonis  .     .     . 

6 

10  49    4.37 

+3.092 

+  1  25  29.2 

—19.10 

76 

d  Leonis  .     .     . 

5 

10  53  53.88 

3.103 

4  18  33.4 

19.28 

77 

c  Leonis  .     .     . 

5 

10  54    3.63 

3.118 

6  47  37.5 

19.27 

78 

;ir  Leonis  .     .     . 

5 

10  58  21.76 

3.101 

8     1  56.6 

19.42 

79 

p^  Leonis  .     .     . 

5 

11    7    9.82 

3.085 

+  0  37  54.3 

19.57 

80 

^  Leonis  .     .     . 

5.4 

11  10    6.23 

+3.053 

—  2  56  49.4 

—19.63 

81 

<r  Leonis  .     .     . 

4 

11  14  29.04 

3.098 

+  6  44    8.7 

19.68 

82 

79  Leonis  .     .     . 

6 

11  17  25.20 

3.084 

+  26  54.8 

19.74 

83 

u  Leonis      .    . 

5.4 

11  30  20.68 

3.072 

—  0    6  41.5 

19.83 

84 

fi  Virginis     .     . 

3.4 

11  42  58.58 

3.127 

+  2  29  28.9 

20.29  : 

85 

10  Virginis     .     . 

6 

12    3    4.66 

+3.074 

+  2  37  18.6 

—20.28  ' 

86 

fj  Virginis   .     . 

3.4 

12  13  18.41 

3.068 

+  03     1.8 

20.03 

87 

q  Virginis     .     . 

6 

12  27    7.39 

3.092 

—  8  44  24.1 

19.89 

88 

/  Virginis      .     . 

6 

12  30    8.85 

+3.086 

—  5    7  19.5 

—19.97 

1IOON-CUL.1I1INATING  STARS.    337 


MEAN  PLACES  FOR  1871.0 

1. 

I 

No. 

Mum. 

todg. 

Annual 
VnriatioD. 

DecUniiUaB. 

1 

Aonnnl 
Variation. 

1    89 

/  Virginia     .     . 

5 

12  32  35.73 

-f3'.095 

—  7  17    5.4 

—19.90  1 

90 

X  Virginis     .     . 

3.2 

12  35    7.54 

3.040 

0  44  30.5 

19.84 

91 

28  Virginis     .     . 

6 

12  35  17.68 

3.100 

6  47  22.4 

19.84 

92 

38  Virginia     .     . 

6 

12  46  35.03 

3.073 

2  51     6.1 

19.67  , 

93 

V*  Virginia     .     . 

5 

12  47  38.86 

3.117 

8  50  16.0 

19.64 

94 

k  Virginia     .     . 

6 

12  53     1,02 

-j-3.089 

—  3    6  51.4 

—19.49 

95 

48  Virginia     .     . 

6 

12  57  15.63 

3.086 

2  58    4.1 

19.46 

96 

0  Virginis   .     . 

4.5 

13    3  16.36 

8.101 

4  50  58.0 

19.32 

97 

a  Virginis   .     . 

1 

13  18  23.99 

3.153 

10  29  13.0 

18.91 

98 

P  Virginia     .     . 

5 

13  25  15.75 

8.117 

5  85  20.5 

18.74 

99 

A  Virginia     .     . 

5 

13  26  10.57 

-1-3.153 

—  9  29  58.4 

—18.69 

100 

m  Virginia     .     . 

6 

13  34  50.61 

8.143 

8    3    5.6 

18.35 

101 

83  Virginia     .     . 

6 

13  37  32.50 

3.228 

15  31  49.6 

18.38 

102 

86  Virginis     .     . 

6 

13  39    4.06 

8.188 

11  46  45.1 

18.21 

103 

89  Virginia     .     . 

5 

13  42  51.95 

3.249 

17  29  26.6 

18.12 

104 

94  Virginia     .     . 

6 

13  59  28.10 

+8.169 

—  8  16  29.6 

—17.37 

105 

« Virginia     .     . 

4.5 

14    6     1.13 

8.197 

9  40  23.5 

17.09 

106 

A  Virginia     .     . 

5.4 

14  12    8.01 

8.240 

12  46  34.1 

16.79 

107 

2  Librae  .     .     . 

6 

14  16  29.23 

3.219 

11    7  26.1 

16.70 

108 

5  Librae  .    .     . 

6 

14  38  51.18 

8.300 

14  54  58.1 

15.46 

109 

C^LlBRJB  .      .      . 

2.3 

14  43  44.71 

+8.307 

—15  30  13.7 

—15.21 

110 

i^  Librae   .     .     . 

5.4 

15    4  52.39 

3.410 

19  18    5.6 

13.90 

111 

C»  Librae  .     .    . 

4 

15  20  59.15 

8.377 

16  15  53.8 

12.86 

112 

y  Librae  .     .     . 

4.5 

15  28  18.73 

8.346 

14  21  26.0 

12.31 

113 

tf  Librae  .     .     . 

5.4 

15  46  29.11 

3.412 

16  20  55.2 

10.91 

114 

^  SCORPU       .      . 

2.3 

15  52  42.53 

+3.536 

—22  15    6.4 

—10.57 

115 

i^ScORPII       .      . 

2 

15  57  56.31 

3.477 

19  27    0.1 

10.20 

116 

v»  Scorpii .     .     . 

4 

16    4  30.10 

3.480 

19    7  22.5 

9.66 

117 

^  Scorpii .     •     . 

3.4 

16  13  21.06 

3.637 

25  16  50.1 

9.00 

118 

yr  Ophiuchi    .     . 

5 

16  16  33.41 

3.503 

19  48  59.3 

8.80 

119 

X  Ophiuchi    .     . 

6 

16  19  33.01 

+8.470 

—18    9  39.8 

—  8.50 

120 

a  Scorpii      .     . 

1.2 

16  21  30.08 

3.669 

26    8  35.0 

8.38 

121 

ui  Ophiuchi    .     . 

5 

16  24  29.59 

3.548 

21  11  18.1 

8.04 

122 

B.A.C.5579  . 

5 

16  34    6.87 

3.463 

17  29  23^ 

7.31 

123 

20Ophiuchi    .     . 

5 

16  42  41.96 

3.318 

10  33    8.5 

6.71 

124 

29  Ophiuchi    .     . 

6 

16  54  18.54 

+3.504 

—18  41  81.9 

—  5.66 

125 

-r^  Ophiuchi    .     . 

2.3 

17    2  58.90 

3.436 

15  33  44.6 

4.82 

126 

vSerpentis  .     . 

5.4 

17  13  34.36 

3.372 

12  ^  47.0 

4.01 

127 

0  Ophiuchi    .     . 

3.4 

17  14    5.36 

3.681 

24  52    5.4 

4.04 

128 

VSerpentis  .     . 

4.3 

17  30  12.06 

3.434 

15  18  52.6 

2.65 

129 

oSerpentis  .     . 

5.4 

17  34    9.92 

+3.370 

—12  48  13.4 

—  2.28 

130 

4  Sagittarii    .     . 

5 

17  51  54.99 

3.661 

23  48    4.6 

—  0.72 

131 

yS  SaOITTABII       . 

4 

18    6    2.93 

+3.586 

—21     5  23.1 

+  0.53 

43 
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MEAN  PLACES  FOR  1871.0 

No. 

Name. 

«• 

Bight  Aieention. 

Annnid 
Vtiiatton. 

DeeUnatlOD. 

Amrnid 
YattaUon. 

132 

SlSagittarii   .     . 

5 

h      m       8 

18  17  39.99 

-1-3.574 

—20  36  29.1 

+  1.53 

133 

X  Sagittarii    .     . 

3 

18  20    0.59 

3.706 

25  29  26.5 

1.52 

134 

B.  A.  C.  6279  . 

5.4 

18  21  50.75 

3.419 

14  38  45.2 

1.89 

135 

24  Sagittarii   .     . 

6 

18  26    0.76 

3.667 

24    7  30.5 

2.27 

136 

v^  Sagittarii   .     . 

5 

18  46  22.79 

3.626 

22  54    2.2 

4.04 

137 

?  Sagittarii   .     . 

4 

18  50     1.88 

-t-3.582 

—21  16  24.8 

+  4-35  ! 

138 

o  Sagittarii    .     . 

4 

18  56  57.03 

3.599 

21  55  39.0 

4.91 

139 

TT  Sagittarii    .     . 

3 

19    2    5.39 

3.573 

21  13  32.8 

5.38 

140 

d  Sagittarii     . 

5 

19  10    5.15 

3.513 

19  10  44.9 

6.08 

141 

p^  Sagittarii    .     . 

4 

19  14  11.43 

3.487 

18    5  14.5 

6.44 

142 

w  Sagittarii   .     . 

5.4 

19  14  20.36 

+a444 

—16  11  42.7 

+  6.35 

143 

c*  Sagittarii   .     . 

5 

19  35    8.32 

3.438 

16  25  24.2 

8.13 

144 

/Sagittarii   .     . 

5 

19  38  50.13 

3.506 

20    4    6.3 

8.36  i 

145 

^Sagittarii   .     . 

6.5 

19  50  38.02 

3.409 

15  49  53.7 

9.26 

146 

63  Sagittarii   .     . 

6 

19  54  44.93 

3.366 

13  59  28.2 

9.70 

147 

f*  Capricomi 

6 

20    5  14.66 

4-3.350 

—12  59  31.0 

+10.27 

148 

a*  Capricorni    . 

3.4 

20  10  53.70 

3.333 

12  56  33.2 

10.86 

149 

p  Capricomi 

5 

20  21  29.95 

3.430 

18  14  15.9 

11.64 

150 

T*  Capricomi      . 

5 

20  32    3.39 

3.362 

15  24  20.6 

12.32 

151 

€  Aquarii      .     . 

4.3 

20  40  41.57 

3.257 

9  57  58.2 

12.92 

152 

/I  Aquarii    .    . 

5.4 

20  45  41.61 

+3.240 

—  9  27  55.1 

+13.25 

153 

e  Capricorni      . 

4 

20  58  41.64 

3.384 

17  44  35.2 

14.07 

154 

V  Aquarii      .     . 

4.5 

21     2  33.80 

3.274 

11  53  32.2 

14.35 

155 

fi  Aquarii    .    . 

3 

21  24  46.00 

3.164 

6    8  13.2 

15.64 

156 

^  Aquarii    .    . 

5.4 

21  30  52.96 

3.198 

8  25  52.3 

15.94 

157 

X  Capricomi 

5.6 

21  39  35.35 

-1-3.238 

—11  57  34.1 

+16.43 

158 

0  Aquarii    .    . 

4.5 

22  10     1.51 

3.170 

8  25  28.2 

17.78 

159 

p  Aquarii      .     . 

5.6 

22  13  24.61 

3.163 

8  28    2.6 

17.97 

160 

Y'  Aquarii      .     . 

4.3 

22  14  59.62 

3.105 

2    2  10.3 

18.03 

161 

C  Aquarii      .     . 

3.4 

22  22  11.29 

3.091 

0  40  44.0 

18.31 

162 

<r  Aquarii      .     . 

5.4 

22  23  49.05 

-H3.182 

—11  20  11.3 

+18.40 

163 

jj  Aquarii    .     . 

4.3 

22  28  43.60 

3.084 

0  46  53.3 

18.44 

164 

K  Aquarii      .     . 

5 

22  31     4.46 

3.113 

4  53  33.0 

18.48 

165 

78  Aquarii      .     . 

6 

22  47  51.17 

3.128 

—  7  53  17.4 

19.09 

166 

fi  Piscium     .     . 

5.4 

22  57  18.86 

3.057 

+  3    7  33.7 

19.31 

167 

^  Aquarii      .     . 

4.5 

23    7  38.52 

-1-3.113 

—  6  44  37.7 

+19.37 

168 

Y'  Piscium      .     . 

4 

23  10  28.66 

3.110 

+  2  34  40.9 

19.63 

169 

ic  Piscium      .     . 

5.4 

23  20  19.26 

3.079 

0  32  58.8 

19.66 

170 

I  Piscium     .    . 

4.5 

23  33  18.99 

3.084 

4  55  38.9 

19.48 

171 

19  Piscium     .     . 

6 

23  39  48.28 

3.067 

2  46  20.2 

20.00 

172 

26  Pisciuip      .     . 

6 

23  48  31.99 

+3.069 

+  6  21  16.6 

+20.06 

173 

to  Piscium     .    . 

4 

23  52  41.28 

3.078 

6    8  57.6 

19.94 

174 

c*  Piscium     .     . 

6       23  55  54.32 

+3.066 

+  7  46    9.6 

+20.02 
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FOR  WASHINGTON  MEAN  NOON  AND  MTONIGHT. 

Day  of 
Month. 

JANUARY. 

FEBRUARY. 

MARCH. 

8«mi. 

Horiiontal 

Hoariy 

Semi- 

Horizontal 

Hourly 

Semi- 

Horitontal 

Hourly 

diameter. 

Parallax. 

Diff. 

diameter. 

PanOiax. 

Dur. 

diameter. 

Parallax. 

Diff. 

d 
1.0 

li  4^.3 

si  i:i 

-d:i7 

1^  57!3 

5^4d!5 

+L00 

14  59!8 

54  55:5 

+l'.19 

1.5 

14  46.1 

54    5.2 

+0.01 

15    0.8 

54  59.2 

1.12 

15    3.9 

55  10.7 

1.36 

2.0 

14  46.4 

54    6.4 

0.18 

15    4.6 

55  13.4 

liJ3 

15    8.6 

55  28.0 

1.51 

2.5 

14  47.3 

54    9.5 

0.34 

15    8.8 

55  28.7 

1.32 

15  13.8 

55  46.8 

1.63 

3.0 

14  48.6 

54  14.5 

0.49 

15  13.3 

55  45.0 

1.38 

15  19.3 

56    7.1 

1.73 

3.5 

14  50.4 

54  21.1 

0.61 

15  17.8 

56    1.8 

1.41 

15  25.0 

56  28.3 

1.80 

4.0 

14  52.6 

54  29.2 

0.73 

15  22.5 

56  18.9 

1.43 

15  30.9 

56  50.0 

1.82 

4.5 

14  55.2 

54  38.6 

0.83 

15  27.2 

56  36.1 

1.43 

15  36.9 

57  12.0 

1.83 

5.0 

14  58.0 

54  49.0 

•0.91 

15  31.8 

56  53.0 

1.41 

15  42.9 

57  33.8 

1.80 

5.5 

15    1.1 

55    0.4 

0.98 

16  36.3 

57    9.5 

1.35 

15  48.6 

57  54.8 

1.72 

6.0 

15    4.4 

55  12.6 

1.04 

15  40.6 

57  25.3 

1.29 

15  54.0 

58  14.7 

1.61 

6.5 

15    7.9 

55  25.4 

1.09 

15  44.6 

57  40.3 

1.21 

15  59.0 

58  33.2 

1.47 

7.0 

15  11.5 

55  38.7 

1.12 

15  48.4 

57  54.2 

1.12 

16    3.5 

58  49.7 

1.29 

7.5 

15  15.3 

55  52.4 

1.15 

15  51.9 

58    7.1 

1.03 

16    7.5 

59    4.1 

1.11 

8.0 

15  19.1 

56    6.4 

1.17 

15  55.1 

58  18.9 

0.93 

16  10.7 

59  16.2 

0.90 

8.5 

15  23.0 

56  20.7 

1.19 

15  58.0 

58  29.5 

0.84 

16  13.3 

59  25.7 

0.69 

9.0 

15  26.9 

56  35.2 

1.21 

16    0.6 

58  38.9 

0.74 

16  15.3 

59  32.7 

0.48 

9.5 

15  30.9 

56  49.8 

1J22 

16    2.9 

58  47.2 

0.65 

16  16.4 

59  37.1 

0J87 

10.0 

15  34.9 

57    4.6 

1.23 

16    4.9 

58  54.5 

0.56 

16  17.0 

59  39.1 

+0.07 

10.5 

15  39.0 

57  19.6 

1.24 

16    6.5 

59    0.6 

0.47 

16  16.9 

59  38.8 

—0.12 

11.0 

15  43.1 

57  34.6 

1.25 

16    7.9 

59    5.7 

0.38 

16  16.3 

59  36.4 

0.28 

11.5 

15  47i2 

57  49.7 

}J26 

16    9.0 

59    9.8 

0.30 

16  15.1 

59  32.1 

0.42 

12.0 

15  51.3 

58    4.9 

IJ26 

16    9.8 

59  12.8 

0.21 

16  13.5 

59  26.2 

0.55 

12.5 

15  55.4 

58  20.0 

li26 

16  10.4 

59  14.8 

0.12 

16  11.4 

59  18.8 

0.66 

13.0 

15  59.5 

58  34.9 

1J24 

16  10.6 

59  15.6 

+0.02 

16    9.1 

59  10.3 

0.76 

13^ 

16    3J> 

58  49.6 

im 

16  10.5 

59  15.2 

-0.09 

16    6.6 

59    0.8 

0.83 

14.0 

16    7.4 

59    3.7 

1.16 

16  10.0 

59  13.4 

0.20 

16    3.7 

58  50.4 

0.89 

14.5 

16  11.0 

59  17.0 

1.08 

16    9.1 

59  10.2 

0.33 

16    0.7 

58  39.3 

0.95 

15.0 

16  14.3 

59  29.3 

0.97 

16    7.8 

59    5.4 

0.46 

15  57.5 

58  27.6 

1.00 

15.5 

16  17.3 

59  40.2 

0.84 

16    6.1 

58  59.0 

0.60 

15  54J2 

58  15.4 

1.04 

16.0 

16  19.7 

59  49.2 

0.68 

16    3.9 

58  50.9 

0.75 

15  50.8 

58    2.7 

1.07 

16.5 

16  21.6 

59  56.2 

0.49 

16    1.1 

58  40.9 

0.90 

15  47  J^ 

57  49.5 

1.11 

17.0 

16  22.9 

60    0.7 

Oi27 

15  58.0 

58  29.2 

1.04 

15  43.4 

57  35.9 

1.14 

17.5 

16  23.4 

60    2.5 

+0.03 

15  54.3 

58  15.9 

1.18 

15  39.6 

57  21.9 

1.17 

18.0 

16  23.0 

60    1.2 

-OiO 

15  50.3 

58     1.0 

1.30 

15  35.7 

57    7.6 

1.20 

1H.5 

16  21.8 

59  56.8 

0.50 

15  45.8 

57  44.6 

1.41 

15  31.7 

56  52.9 

1.23 

19.0 

16  19.7 

59  49.2 

0.76 

15  41.1 

57  27  J2 

1,50 

15  27.7 

56  38.1 

ISU 

19.5 

16  16.8 

59  38.4 

1.02 

15  36.1 

57    8.9 

1.56 

15  23.6 

56  23.0 

1.25 

20.0 

16  13.1 

59  24.7 

li27 

15  30.9 

56  49.9 

1.58 

15  19.5 

56    7.9 

1.26 

20.5 

16    8.5 

59    8.1 

1.49 

15  25.7 

56  30.8 

1.60 

15  15.4 

55  52.9 

1.24 

21.0 

16    3.4 

58  49.1 

1.67 

15  20.5 

56  11.7 

1.59 

15  11.4 

55  38.2 

1.21 

21.5 

15  57.6 

58  28.0 

1.81 

15  15.5 

55  53.1 

1.53 

15    7.5 

55  24.0 

1.17 

22.0 

15  51.5 

58    5.5 

1.93 

15  10.6 

55  a5.2 

1.45 

15    3.8 

55  10.3 

1.11 

22.5 

15  45.1 

57  41.9 

2.00 

15    6.0 

55  18.5 

1.35 

15    0.3 

54  57.5 

1.03 

23.0 

15  38.5 

57  17.8 

2.01 

15    1.9 

55    3.2 

iSii 

14  57.1 

54  45.8 

0.93 

23.5 

15  31.9 

56  53.6 

2.01 

14  58.2 

54  49.6 

1.06 

14  54.3 

54  35.4 

0^ 

24.0 

15  25.5 

56  29.9 

1.94 

14  55.0 

54  37.9 

0.89 

14  51.9 

54  26.5 

0.68 

24.5 

15  19.3 

56    7.2 

1.85 

14  52.4 

54  28.4 

0.70 

14  49.9 

54  19.3 

0.53 

1^.0 

15  13.5 

55  45.8 

1.72 

14  50.4 

54  21.2 

0.50 

14  48.5 

54  14.0 

0.37 

25.5 

15    8.1 

55  26.1 

1.57 

14  49.1 

54  16.4 

OiW 

14  47.6 

54  10.7 

—0.18 

26.0 

15    3.3 

55    8.3 

1.40 

14  48.7 

54  14.2 

—0.07 

14  47.3 

54    9.7 

+0.01 

26.5 

14  59.0 

54  52.7 

1.20 

14  48.7 

54  14.7 

+0.14 

14  47.7 

54  11.0 

0.21 

27.0 

14  55.4 

54  39.5 

1.00 

14  49.5 

54  17.7 

0.36 

14  48.7 

54  14.7 

0.41 

27.5 

14  52.5 

54  28.8 

0.78 

14  51.0 

54  23.4 

0.58 

14  50.4 

54  21.0 

0.63 

28.0 

14  50.3 

54  20.7 

0.57 

14  53.3 

54  31.7 

0.79 

14  52.8 

54  29.8 

0.84 

28.5 

14  48.8 

54  15.2 

0.35 

14  56.2 

54  42.4 

0.99 

14  55.9 

54  41.1 

1.05 

29.0 

14  48.0 

54  12.4 

—0.13 

14  59.8 

54  55.5 

1.19 

14  59.6 

54  55.0 

1.26 

29.5 

14  48.0 

54  12.2 

+0.09 

15    3.9 

55  10.7 

+1.36 

15    4.1 

55  11.3 

1.45 

30.0 

14  48.6 

54  14.5 

0.30 

15    9.1 

55  29.9 

1.64 

30.5 
31.0 
31.5 

14  49  9 
14  51.8 
14  54.3 

54  19.2 
54  26.3 
54  35.4 

0.49 

0.68 

+0.84 

15  14.8 
15  21.0 
15  27.5 

55  50.7 

56  13.3 
56  37.4 

1.81 
1.95 

+2.07 

A»  =  .272  Air 
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MOON,  1871. 


FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 


Day  of 
Month. 


d 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

6.0 

6.5 

7.0 

7.5 

8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 

11.5 

12.0 

12.5 

13.0 

13.5 

14.0 

14.5 

15.0 

15.5 

16.0 

16.5 

17.0 

17.5 

18.0 

18.5 

19.0 

19.5 

20.0 

20.5 

21.0 

21.5 

22.0 

22.5 

23.0 

23U> 

24.0 

24.5 

25.0 

25.5 

26.0 

26.5 

27.0 

27.5 

28.0 

28.5 

29.0 

29.5 

30.0 

30.5 

31.0 

31.5 


APRIL. 


Semi- 
diameter. 


15  34.4 
15  41.5 
15  48.7 

15  55.8 

16  2.6 
16  9.0 
16  14.8 
16  19.9 
16  24J2 
16  27.5 
16  29.8 
16  31.1 
16  31.4 
16  30.6 
16  28i) 
16  26.3 
16  23.0 
16  19.1 
16  14.7 
]6  9.9 
16  4.8 
15  59.6 
15  54.4 
15  49.1 
15  43.9 
lb  38.9 
15  33.9 
15  29.3 
15  24.7 
15  20.4 
15  16.2 
15  12.3 
15  8.6 
15  5.1 
15  1.8 
14  58.8 
14  56.0 
14  53.5 
14  51.2 
14  49i2 
14  47.6 
14  46.4 
14  45.6 
14  45.2 
14  45.4 

14  46.1 
14  47.3 
14  49.1 
14  51.4 
14  54.7 

14  58.4 

15  2.8 
15  7.8 
15  13.4 
15  19.6 
15  26.3 
15  33.4 
15  41.0 
15  48.7 

15  56.5 

16  4.2 
16  J  1.7 


Horizontal 
ParallRX. 


57  i.7 
57  28.8 

57  55.1 

58  21.1 

58  46.1 

59  9.6 
59  31.1 

59  49.9 

60  bJb 
60  17.8 
60  26.3 
60  31.1 
60  31.9 
60  29.1 
60  22.8 
60  13.3 
60  1.2 
59  46.7 
59  30i> 
59  12.9 
58  54.3 
58  35.3 
58  16.0 
57  56.7 
57  37.7 
57  19.2 
57  1.2 
56  43.8 
56  27.1 
56  UiJ 
55  56.0 
55  41.6 
55  28.0 
55  15.1 
55  3.1 
54  51.9 
54  41.6 
54  32.3 
54  24.0 
54  16.8 
54  10.9 
54  6.3 
54  3.4 
54  2.1 
54  2.7 
54  5ii 
54  9.7 
54  16.4 
54  25.4 
54  36.8 

54  50."> 

55  6J» 
55  24.9 

55  45.5 

56  8.2 
56  32.8 

56  59.1 

57  26.7 

57  55.1 

58  23.8 

58  52.2 

59  19.8 


Honrly 
Diff. 


-f2.15 
2.18 
2.19 
2.15 
2.04 
1.89 
1.69 
1.45 
1.17 
0.87 
0.56 

+0.24 

—0.09 
0.39 
0.66 
0.92 
1.12 
li^J 
1.42 
1.51 
1.58 
1.60 
1.61 
1.60 
1.57 
1.53 
1.48 
1.42 
1.36 
1.-30 
IJS3 
1.17 
1.11 
1.04 
0.97 
0.90 
0.82 
0.74 
0.65 
0.55 
0.44 
0.-32 
0.18 

—0.04 

+0.12 
0.29 
0.47 
0.65 
0.85 
1.04 
1.24 
1.43 
1.62 
1.81 
1.98 
2.12 
2.25 
2.34 
2.39 
2.39 
2.-36 

+2J24  I 


MAY. 


Semi- 
diameter. 

id  4^2 
16  11.7 
16  18.8 
16  25.2 
16  30.8 
16  35.4 
16  38.9 
16  41.1 
16  42.1 
16  41.8 
16  40.2 
16  37.4 
16  33.6 
16  28.8 
16  23.3 
16  17.2 
16  10.7 
16  3.9 
15  57.0 
15  50.1 
15  43.3 
15  36.8 
15  30.6 
15  24.7 
15  19.3 
15  liJii 
15  9.5 
15  5.3 
15  1.4 
14  58.0 
14  55.0 
14  52.3 
14  50.1 
14  48Ja 
14  46.6 
14  45.5 
14  44.5 
14  44.0 
14  43.9 
14  44.1 
14  44.7 
14  45.8 
14  47.3 
14  49.3 
14  51.8 
14  54.8 

14  58.3 

15  2.4 
15  7.1 
15  12.3 
15  18.0 
15  24.2 
15  30.9 
15  38.0 
15  45.4 

15  53.1 

16  0.8 
16  8.5 
16  15.9 
16  22.9 
16  29.3 
16  :M.8 


Horizontal 
Parallax. 


5^  52iJ 
59  19.8 

59  45.6 
6D    9i« 

60  29.7 
60  46.6 

60  59.4 

61  7.6 
61  11.2 
61  10.1 
61  4^ 
60  54.1 
60  40.0 
60  22.6 
60  2.3 
59  39.8 
59  15.8 
58  50.8 
58  25.5 
58  0.2 
57  35.5 
57  11.6 
56  48.8 
56  27J2 
56  7.1 
55  48.4 
55  31.3 
55  15.7 
55  1.6 
54  49.0 
54  37.9 
54  28.1 
54  19.8 
54  12.8 
54  7.1 
54  2.7 
53  59.5 
53  57.6 
53  57.1 

53  57.9 

54  0.3 
54  4i2 
54  9.7 
54  17.0 
54  26.2 
54  37.3 

54  bOJ2 

55  5.3 
55  22.3 

55  41.4 

56  2.4 
56  25.3 

56  49.8 

57  15.9 

57  43.2 

58  11.3 

58  39.7 

59  7.9 

59  35.1 

60  0.8 
60  24.2 
60  44.6 


Hourly 
Diff. 


+i36 

2.07 
1.85 
1J>7 
1.^ 
0.89 
0.50 
+0.10 
—0.29 
0.67 
1.02 
1.32 
1.59 
1.80 
1.95 
2.05 
2.10 
2.11 
2.10 
2.03 
1.95 
1.85 
1.74 
1.62 
1.49 
1.37 
1.24 
1.11 
0.99 
0.87 
0.75 
0.64 
0.53 
0.43 
0.32 
0.22 
-0.11 
+0.01 
0.13 
0.25 
0.39 
0.53 
0.68 
0.84 
1.00 
1.16 
1.33 
1.50 
1.67 
1.83 
l.!W 
2.11 
2.22 
2.31 
2.36 
237 
2.32 
2J«i 
2.05 
lb4 
+1.56 


JUNE. 


Semi- 
diameter. 


16  39.4 
16  4*2Jti 
16  44.9 
16  45.7 
16  45.1 
16  43.2 
16  39.9 
16  35.5 
16  30.1 
16  23.8 
16  16.9 
16  9.5 
16  1.9 
15  54.1 
15  46.4 
15  38.9 
15  31.7 
15  24.9 
15  18.6 
15  12.8 
15  7.5 
15  2.7 
14  58.5 
14  55.0 
14  51.9 
14  49.3 
14  47.3 
14  45.8 
14  44.7 
14  44.1 
14  43.9 
14  44.0 
14  44.6 
14  45.4 
14  46.7 
14  48.3 
14  50.2 
14  52.4 
14  55.1 

14  58.1 

15  1.5 
15  5.3 
15  9.5 
15  14.1 
15  19.2 
15  24.5 
15  30.4 
15  36.4 
15  42.9 
15  49.5 

15  56.3 

16  3.1 
16  9.8 
16  16.3 
16  22.4 
16  27.9 
16  32.7 
16  36.5 
16  :UI.4 
16  41.0 


Horizontal       Hoorlj 
Puraauz.  DiflT. 


61  1.3 

61  13S 

61  21.7 

61  24j6 

61  22.4 

61  15J2 

61  3.3 

60  47.1 

60  27.2 

60  4.2 


59  38.7 

2.20 

59  11.6 

2.31 

58  43.5 

2.37 

58  15.0 

2.38 

57  4a7 

2.34 

57  19.2 
56  52.8 
56  27.8 
56  4.6 
55  43i2 
55  23.8 
55  6.4 
54  51.0 
54  3703 
54  26.5 
54  17J2 
54  9.8 
54  iJ2 
54  0.3 
53  58.0 
53  57iJ 
53  57.7 

53  59.7 

54  2.9 
54  7.4 
54  13.2 
54  20.2 
54  28.6 
54  38.3 

54  49.5 

55  1.9 
55  15.9 
55  31.3 

55  48.3 

56  6.7 
56  26U> 

56  47.8 

57  105 
57  33.7 

57  58.1 

58  23.0 

58  48.0 

59  12.7 
59  36.5 

59  58.8 

60  19.1 
6J)  36.6 

60  50.9 

61  1.3 
61  7.4 


+1J23 
0.85 
0.45 
+0.O4 
—0.39 
OJdO 
l.ld 

1J« 
2.03 


8.25 
2.15 
2.02 
1.86 
1.70 
1.54 
1.36 
1.19 
1.02 
0Jd5 
0.70 
0.54 
0.40 
Oie 
0.13 
—0.01 
+0.10 
OM 
0.32 
0.43 
0.53 
0.64 
0.75 
0.86 
0.98 
1.10 
1.22 
1.35 
1.47 
1.59 
1.71 
1.82 
1.92 
2.00 
2.06 
2.08 
2.08 
2.03 
1.94 
1.79 
1.59 
1.34 
104 
0.70 
+0J3 
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1 

FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

1 

Day  of 

Month. 

JULY. 

AUGUST. 

SEPTEMBER. 

Semi. 

UorizoDtal 

Hourly 

Semi. 

nonxoiifAi 

Hoarij 

Semi- 

HorisoDtal 

Hourly 

id  41:5 

PvaUnx. 
6{    tf.l 

DIft 

diAiiMter. 

PanOlaz. 

Diff. 

diameter. 

PnraUax. 

l>iff. 

1       ^ 
1.0 

-^:o4 

id  14:4 

5^89:6 

-1:66 

1^  26:6 

5d4^:8 

— 1;82 

1.5 

16  40.7 

61    6.0 

0.45 

16    8.4 

59    7.5 

1.85 

15  24.7 

56  27.2 

1.79 

1      2.0 

16  38.6 

60  58il 

0.84 

16    2.3 

58  45.3 

2.00 

15  19.0 

56    6.2 

1.71 

2.5 

16  35.2 

60  46.0 

1.19 

15  55.6 

68  20.6 

2.10 

15  13.6 

65  46.3 

1.62 

3.0 

16  30.8 

60  29.7 

1.52 

15  48.6 

57  55.0 

2.15 

15    8.6 

65  27.7 

1.49 

3.5 

16  25.3 

60    9.7 

1.80 

15  41.6 

57  29.1 

2.16 

15    3.9 

65  10.7 

1.34 

4.0 

16  19.1 

59  46.7 

2.03 

15  34.6 

57    3.4 

2.13 

14  59.8 

54  56.7 

1.17 

4.5 

16  12.5 

59  21.4 

2.20 

15  27.8 

56  38.3 

2.05 

14  56.3 

64  42.9 

0.98 

5.0 

16    4.8 

58  54.3 

2.31 

15  21.3 

56  14.3 

1.94 

14  53.5 

64  32.4 

0.78 

6.5 

15  57.1 

58  26.1 

2.37 

15  15.1 

55  51.9 

1.80 

14  51.3 

54  24.3 

0.57 

6.0 

15  49.4 

57  57.7 

2.38 

15    9.5 

65  31.3 

1.64 

14  49J6 

54  18.7 

0.35 

63 

15  41.7 

57  29.4 

2.34 

15    4.4 

55  12.7 

1.46 

14  49.0 

64  15.8 

—0.14 

7.0 

15  34J8 

57    1.8 

2J2o 

15    0.0 

54  56.4 

1.26 

14  48.9 

54  15.4 

+0.08 

7.5 

15  27.0 

56  35.6 

2.14 

14  56.2 

54  42.5 

1.06 

14  49.4 

54  17.6 

0J29 

8.0 

15  20.3 

56  10.8 

1.99 

14  53.1 

54  31.1 

0.85 

14  50.8 

64  22.4 

0.50 

8.5 

15  14.0 

55  47.9 

1.83 

14  50.7 

54  22.1 

0.64 

14  62.7 

54  29.5 

0.69 

9.0 

15    8.4 

65  27.1 

1.65 

14  48.9 

54  15.7 

0.43 

14  55.3 

54  38.9 

0.87 

9.5 

15    3.3 

55    8.4 

1.46 

14  47.9 

54  11.8 

0:22 

14  58.4 

64  60.5 

1.04 

10.0 

14  58.9 

54  52.2 

1.27 

14  47.5 

54  10.3 

—0.02 

15    2.1 

55    3.9 

1.19 

10.5 

14  55.1 

54  38.2 

1.07 

14  47.7 

54  11.2 

+0.17 

15    6M 

55  19.0 

1.32 

11.0 

14  51.9 

54  26.6 

0.87 

14  48.6 

54  14.3 

0.35 

15  10.6 

65  35.4 

1.42 

11.5 

14  49.4 

54  17.3 

0.68 

14  50.0 

54  19.5 

0.51 

15  15.4 

65  53.0 

1.50 

12.0 

14  47.5 

54  10.4 

0.49 

14  51.9 

54  26.6 

0.66 

15  20.4 

56  11.3 

1.55 

12.5 

14  46.2 

54    5.6 

0.31 

14  54.3 

54  35.3 

0.80 

15  25.5 

56  30.1 

1.67 

13.0 

14  45.5 

54    3.0 

—0.13 

14  57.1 

54  45.6 

0.91 

15  30.7 

56  49.1 

1.58 

13.5 

14  45.3 

54    2.4 

+0.03 

15    0.2 

54  57.2 

1.02 

15  35.8 

57    7.8 

1.54 

14.0 

14  45.6 

54    3.5 

0.18 

15    3.7 

55    9.9 

1.10 

15  40.7 

57  26.0 

1.49 

14.5 

14  46.4 

54    6.5 

0.31 

15    7.4 

55  23.5 

1.16 

15  45i> 

57  43.3 

1.41 

15.0 

14  47.6 

54  10.9 

0.43 

15  11.3 

55  37.8 

im 

15  494) 

57  59.6 

1.31 

15.5 

14  49.3 

54  16.9 

0i>5 

15  15.3 

55  52.5 

1.24 

15  54.0 

58  14.6 

1.19 

16.0 

14  61JSJ 

54  24.1 

0.65 

15  19.4 

56    7.6 

1.26 

15  67.7 

58  28.1 

1.06 

16.5 

14  53.5 

54  32.4 

0.74 

15  23.5 

56  22.8 

1.27 

16    0.9 

58  39.9 

0.92 

17.0 

14  56.1 

54  41.9 

0.82 

15  27.7 

56  38.0 

1.27 

16    3.6 

58  50.1 

0.78 

17.5 

14  58.9 

54  52.3 

0.90 

15  31.8 

56  53.1 

1.26 

16    6.0 

58  58.6 

0.64 

18.0 

15    2.0 

55    3.6 

0.98 

15  35.9 

57    8.1 

liM 

16    7.8 

59    5.5 

0.50 

18.5 

15    5.3 

55  15.7 

1.05 

15  39.8 

57  22.7 

IJ21 

16    9.3 

59  10.7 

0.37 

19.0 

15    8.8 

55  28.7 

1.11 

15  43.7 

57  37.0 

1.18 

16  10.3 

59  14.4 

Oi25 

19.5 

15  12.5 

55  42.4 

1.18 

li  47.5 

57  50.8 

1.14 

16  10.9 

59  16.6 

0.13 

20.0 

15  16.5 

55  57.0 

1.24 

15  51.2 

58    4.3 

1.11 

16  11.1 

59  17.4 

+0.02 

20.6 

15  20.7 

56  12.3 

1.30 

15  54.7 

58  17.3 

1.06 

16  11.0 

59  17.0 

—0.09 

21.0 

15  25.0 

56  28.2 

1.36 

15  58.1 

58  29.8 

1.02 

16  10.5 

59  15.3 

0.19 

21.5 

15  29.6 

56  44.9 

1.42 

16    1.3 

58  41.6 

0.97 

16    9.8 

59  12.5 

0.28 

22.0 

15  34.3 

57    2.3 

1.47 

16    4.4 

58  52.9 

0.91 

16    8.7 

59    8.6 

0.38 

22.5 

15  39.2 

57  20.2 

1.51 

16    7.2 

59    3.3 

0.83 

16    7.3 

59    3J> 

0.47 

23.0 

15  44.2 

57  38.7 

1.55 

16    9.8 

59  12.8 

0.75 

16    5.6 

58  67.3 

0^ 

23.5 

15  49.3 

57  57.5 

1.57 

16  12.1 

59  21.3 

0.66 

16    3.6 

58  49.9 

0.66 

24.0 

15  54.5 

58  16.5 

1.59 

16  14.1 

59  28.5 

0.54 

16    i.;j 

58  41.4 

0.76 

24.5 

15  59.7 

58  35.6 

1.59 

16  15.6 

59  34.2 

0.41 

15  68.6 

58  31.6 

0.86 

25.0 

16    4.8 

58  64.4 

1.56 

16  16.7 

59  38.2 

0.26 

15  55.7 

58  20.7 

0.96 

25.5 

16    9.8 

59  12.7 

1.49 

16  17.3 

59  40.2 

+0.09 

15  52.3 

58    8.6 

1.06 

26.0 

16  14.5 

5i)  30.0 

1.39 

16  17.3 

59  40.1 

—0.10 

15  48.7 

57  65.3 

1.15 

26.5 

16  18.8 

59  45.9 

1.26 

16  16.6 

59  37.7 

0.30 

15  44.8 

57  40.9 

1.24 

27.0 

16  22.7 

60    0.0 

1.09 

16  15.3 

59  32.8 

0.51 

15  40.6 

57  25.6 

1.31 

27i> 

16  25.9 

60  11.9 

0.88 

16  13.3 

59  25.5 

0.72 

15  36.3 

57    9.5 

1.37 

28.0 

16  28.4 

60  21.0 

0.64 

16  10.6 

59  15.5 

0.93 

15  31.7 

56  52.7 

1.42 

28.5 

16  33.1 

60  27.1 

0.39 

16    7.2 

59    3.2 

1.13 

15  27.0 

56  35.5 

1.44 

29.0 

16  30.8 

eo  29.8 

+0.08 

16    3.2 

58  48.5 

1.31 

15  22.3 

56  18.2 

145 

29.5 

16  30.5 

60  28.9 

—0.23 

15  58.7 

58  31.8 

1.47 

15  17.6 

56    0.9 

1.43 

30.0 

16  29.2 

60  24.1 

0.55 

15  53.6 

58  13.3 

1.61 

15  13.0 

55  44.1 

1.39 

30.5 
31.0 

16  27.0 
16  23.7 

60  15.7 
60    3.6 

0.86 
1.15 

15  48.2 
15  42.5 

57  53.3 
57  32.3 

1.71 
1.78 

15    8.6 

55  27.9 

-1.32 

A 

f=.  .272^5 

31.5 

16  19.4 

59  48.1 

-1.42 

15  36.6 

57  10.7 

-1.82 
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FOR  WASHINGTON  MEAN  NOON  AND  MTONIGHT.                      '| 

Day  of 

Month. 

OCTOBER. 

NOVEMBER. 

DECEMBER.               | 

Semi- 

Horizontal 

Honriy 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hoariy     1 

diameter. 

Parallax. 

Di£f. 

diameter. 

ParuUax. 

Diff. 

diameter. 

Parallax. 

DiflL        ' 

d 
1.0 

15    4.4 

bdii's 

-1:23 

U  46.6 

54    7:1 

— d!i6 

14  485 

54   13!0 

+om  ! 

1.5 

15    0.6 

54  58.6 

1.11 

14  46.4 

54    6.3 

+0.02 

14  50.5 

54  21.3 

0.78 

2.0 

14  57.2 

54  46.1 

0.98 

14  46.7 

54    7.6 

0.21 

14  53.3 

54  31.7 

0Jd6  > 

2.5 

14  54.3 

54  35.3 

0.82 

14  47.7 

54  11.3 

0.41 

14  56.7 

54  44.4 

1.15  , 

3.0 

14  51.9 

54  26.5 

0.65 

14  49.4 

54  17.4 

0.61 

15    0.8 

54  59.4 

1.34  > 

3.5 

14  50.1 

54  19.8 

0.47 

14  51.7 

54  25.9 

0.82 

15    5.6 

55  16.7 

1.54 

4.0 

14  48.9 

54  15.4 

0.27 

14  54.7 

54  37.1 

1.03 

15  10.9 

55  36.2 

1.72 

4.5 

14  48.3 

54  13.5 

-0.06 

14  58.5 

54  50.7 

1.24 

15  16.8 

55  58.0 

1.90 

5.0 

14  48.5 

54  14.1 

-fO.15 

15    2.9 

55    6.8 

1.44 

15  23.3 

56  21.8 

2.06 

5.5 

14  49.3 

54  17J2 

0.37 

15    7.9 

55  25.3 

1.64 

15  30iJ 

56  47.4 

251 

6.0 

14  50.9 

54  23.0 

0.59 

15  13.6 

55  46.1 

1.82 

15  37.7 

57  14.7 

2.33 

6.5 

14  53.2 

54  31.4 

0.80 

15  19.8 

56    9.0 

1.98 

15  45.4 

57  43.1 

2.41 

7.0 

14  56.2 

54  42.3 

1.01 

15  26.5 

56  33.6 

2.12 

15  53.4 

58  12.3 

2.44 

7.5 

14  59.8 

54  55.6 

1.21 

15  33.6 

56  59.6 

2.22 

16    1.4 

58  41.7 

2.45 

8.0 

15    4.0 

55  11.2 

1.39 

15  41.0 

57  26.7 

2.29 

16    9.3 

59  10.7 

2.39  1 

8.5 

15    8.9 

55  29.0 

1.56 

15  48.5 

57  54.4 

2.31 

16  16.8 

59  38.5 

1196 

9.0 

15  14.2 

55  48.6 

1.71 

15  56.0 

5^  22.0 

2.30 

16  23.9 

60    4.4 

2.07 

9.5 

15  20.0 

56    9.8 

1.82 

16    3.3 

58  49.0 

2.21 

16  30.2 

60  27.7 

1.81 

10.0 

15  26.1 

56  32.2 

1.91 

16  10.4 

59  14.8 

2.08 

16  35.6 

60  47.6 

1.50 

10.5 

15  32.4 

56  e5.5 

1.96 

16  16.9 

59  38.6 

1.89 

16  40.0 

61     3.7 

1.16  1 

11.0 

15  38.9 

57  19.1 

1.97 

16  22.7 

59  59.9 

1.65 

16  43.2 

61  155 

0.76 

11.5 

15  45.3 

57  42.7 

1.96 

16  27.6 

60  18.0 

1.37 

16  45.0 

61  21.8 

+0.35 

12.0 

15  51.6 

58    5.7 

1.89 

16  31.5 

60  32.5 

1.05 

16  45.4 

61  23.4 

—0.08 

12.5 

15  57.5 

58  27.6 

1.78 

16  34.4 

60  42.9 

0.70 

16  44.4 

61  19.8 

0.50 

13.0 

16    3.1 

58  48.1 

1.63 

16  36.0 

60  49.1 

+0.34 

16  42.1 

61  11.4 

0.91  ! 

13.5 

16    8.1 

59    6.5 

1.45 

16  36.6 

60  51.0 

-0.03 

16  38.6 

60  58.3 

1.27 

14.0 

16  12.5 

59  22.6 

1.23 

16  35.9 

60  48.6 

0.38 

16  33.9 

60  41.2 

1.58 

14.5 

16  16.1 

59  35.9 

0.99 

16  34.1 

60  42.1 

0.70 

16  28.3 

60  20.6 

1.85 

15.0 

16  18.9 

59  46.3 

0.74 

16  31.4 

60  31.9 

1.00 

16  21.9 

59  57.3 

2.05 

15.5 

16  20.9 

59  53.6 

0.48 

16  27.7 

63  18.3 

1.26 

16  15.0 

59  31.8 

2.19 

16.0 

16  22.1 

59  57.9 

4-9.23 

16  23.2 

6J    2.0 

1.47 

16    7.7 

59    5.1 

257 

16.5 

16  22.4 

59  59.1 

—0.02 

16  18.2 

59  43.4 

1.63 

16    0.2 

58  37.6 

259 

17.0 

16  22.0 

59  57.4 

0.25 

16  12.6 

59  23.1 

1.74 

15  52.8 

58  10.1 

2.29 

17.5 

16  21.0 

59  53.1 

0.46 

16    6.8 

59^   1.8 

1.81 

15  45.4 

57  43.0 

253  1 

18.0 

16  19.0 

59  46.5 

0.64 

16    0.9 

58  39.9 

1.84 

15  38.3 

57  16.8 

2.14  ' 

18.5 

16  16.7 

59  37.9 

0.80 

15  54.9 

58  17.8 

1.84 

15  31.5 

56  51.9 

2.02  ' 

19.0 

16  13.8 

59  27.5 

0.93 

15  48.9 

57  55.8 

1.81 

15  25.1 

56  28.4 

1.91 

19.5 

16  10.6 

59  15.7 

1.03 

15  43.1 

57  34.5 

1.77 

15  19.1 

56    6.5 

1.75 

20.0 

16    7.1 

59    2.9 

1.10 

15  37.4 

57  13.8 

1.69 

15  13.7 

55  46.5 

1.60 

20.5 

16    3.4 

58  49.3 

1.16 

15  32.0 

56  54.0 

1.61 

15    8.7 

55  28.2 

1.45 

21.0 

15  59.6 

58  35.1 

1.19 

15  26.9 

56  35.2 

1.52 

15    4.2 

55  11.8 

159 

21.5 

15  55.6 

58  20.6 

1.21 

15  22.1 

56  17.5 

1.44 

15    0.2 

54  575 

1.14 

22.0 

15  51.6 

58    5.8 

1.23 

15  17.6 

56    0.8 

1.35 

14  56.7 

54  44.3 

1.00 

22  J> 

15  47.6 

57  51.0 

1.24 

15  13.3 

55  45.2 

1.26 

14  53.7 

54  335 

0.86 

23.0 

15  43.5 

57  36.0 

1.24 

15    9.3 

55  30.6 

1.17 

14  51.1 

54  23.7 

0.72 

23.5 

15  39.4 

57  21.1 

ISU 

15    5.7 

55  17.2 

1.08 

14  49.0 

54  15.8 

0.60  1 

24.0 

15  35.3 

57    6.2 

1.24 

15    2.3 

55    4.7 

0.99 

14  47.3 

54    9.4 

0.47 

24.5 

15  31.3 

56  51.3 

liJ3 

14  59.2 

54  53.3 

0.91 

14  45.9 

54    4.4 

0.36 

25.0 

15  27.3 

56  36.5 

1.23 

14  56.3 

54  42.9 

0.82 

14  44.9 

54    0.8 

055 

25.5 

15  23.3 

56  21.9 

1.21 

14  53.8 

54  :».6 

0.74 

14  44.3 

53  58.5 

0.14 

26.0 

15  19.3 

56    7.4 

1.20 

14  51.5 

54  25.2 

0.65 

14  44.0 

53  57.4 

—0.04 

26.5 

15  15.5 

55  53.2 

1.18 

14  49.5 

54  17.9 

0.56 

14  44.0 

53  57.6 

+0.06 

27.0 

15  11.7 

55  39.3 

1.14 

14  47.9 

54  11.7 

0.47 

14  44.4 

53  59.0 

(V.17 

27.5 

15    8.0 

55  25.8 

1.11 

14  46.5 

54    6.7 

0.37 

14  45.2 

54     1.8 

058  1 

28.0 

15    4.5 

55  12.8 

1.06 

14  45.5 

54    2.9 

0.26 

14  46.3 

54    5.8 

0.39 

28.5 

15     1.2 

55    0.6 

0.99 

14  44.8 

54    0.5 

0.14 

14  47.7 

54  115 

0J>1 

29.0 

14  58.0 

54  49.1 

0.92 

14  44.5 

53  59.5 

—0.02 

14  49.6 

54  18.1 

0.63  1 

29  J> 

14  55.2 

54  38.7 

0.83 

14  44.7 

54     0.2 

+0.12 

14  51.9 

54  26.5 

0.76 

30.0 

14  52.6 

54  29.3 

0.73 

14  45.4 

54    2.6 

0.26 

14  54.6 

54  36.5 

0.90 

30.5 

14  50.5 

54  21.3 

0.61 

14  46.5 

54    6.8 

+0.43 

14  57.8 

54  48.1 

1.04  , 

31.0 

14  48.7 

54  14.8 

0.48 

A#  s  i272  /3 

15     1.4 

55    1.5 

1.19  1 

315 

14  47.4 

54  10.0 

-0.32 

ilT 

15    5.6 

55  16.7 

+1.34 

MOON^  1871. 
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WASHINGTON  MEAN  TIME. 


PHASES. 


MAnth. 


Fall  Moon.       LaatQomrter. 


New  Moon. 


Fint  Quarter. 


FnU  Moon. 


Januaiy 

Febniaiy 

March 

April 

Miy 

June 

July 

August 

September 

October 

November 

December 


d      h     ID 

6  4  15.4 

4  20  53.8 

6  10  31.0 

4  21  14.8 

4  5  52.1 

2  13  19.1 

1  20  27.9 


d      h     m 

13  13  48.8 
11  21  52.2 
13  5  11.6 
11  12  4a5 
10  21  15.4 

9    7 

8  20 

7  11 

6    5 

6    0 

4  19  409 

4  13  37.5 


29.1 
0.9 

15.5 
1.7 

23.7 


d      h     m 

20  7  23.6 

18  20  40.8 
20  10  52.3 

19  1  55.2 
18  17  36.9 
17  9  21.3 
17  0  19.1 
15  13  5a5 
14  2  1.3 
13  13  11.0 
12  0  0.7 
11  10  53.7 


d     h     m 

27  20    6.2 

26  17  30.1 

28  13  3ai 

27  6  39.3 
26  19  53.9 
25  5  36.2 
24  12  42.9 
22  18  27.2 
21  0  4.1 
20  6  46.3 
18  15  39.0 
18  3  33.3 


d  h  m 


31  4  8.6 
29  13  12.6 
28  0  3a2 
27  15  ai 
26  8  45.1 
26    4  26.8 


APOGE£,  PERIGEE,  AND  GREATEST  LIBRATION. 


Month. 


January 

February 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


Apogee. 


d     h 

1  11.4 


10  1.6 
6  19.7 
4  15.1 
1  10.7 


Perigee. 


Apogee. 


d     h 

17  13.1 
13    2.0 

10  4.5 
6  20.9 

5  ai 
2  lao 

0  22.1 
29  2.9 
25  17.4 
20  1.9 
16  11.1 
13  11.3 

11  21.7 


d      h 

19  6.9 
26  4.1 
25  23.2 
22  14.6 
19  22.8 
16  1.1 
13  10.2 


29    1.3 
26    4.3 


GREATEST  UBRATION. 


d   h  m 

9  22  59  S.E. 
5  2  14  S.E. 
4  5  47  9.E. 
1  2  3s.E. 


3  22  16S.W. 


d   h  m 

23  6  56  S.W. 

19  19  24  8.W. 
18  7  16  8. w. 

13  19  17  s.w. 

11  11  38  S.W. 

8  14  46  s.w. 

6  19  52  s.w. 

17  16  37  8.E. 

13  5  22  S.E. 

10  16  5  S.E. 

7  16  20  S.E. 
5  23  19  S.E. 


d  h  m 

29  5  27  S.E. 

27  10  41  S.E. 

24  12  50  S.E. 

22  3  34  S.E. 

31  17  21  8.W. 

27  21  20  8.W. 

24  2  51  S.W. 

20  1  52  8.W. 

18  1  28  s.w. 


MOON'S  EQUATOR. 


The  moon*B  Hbration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the 
following  formulas  and  tables : 

/=  the  inclination  to  the  ecliptic  of  th»  moon's  equator  =  1^  28'.8. 
{l:=mean  longitude  of  the  moon's  ascending  node  (see  page  250). 

^mean  longitude  of  the  descending  node  of  the  moon's  equator. 
C=sthe  angle  at  the  centre  of  the  moon's  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  east  on  the  apparent  disc, 
t,  A,  (!',  and  ([  are  defined  on  the  next  page,  where  their  values  for  the  year  are  given. 
A,  /3,  a ,  and  d'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
affected  with  parallax. 
X'  :s  the  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon's  equator  from  its  de- 
scending node,  [I. 

AX  =  — 0'.57sinSr(a— A)  >^ 
a  =  sin  /  cos  (fl  —  A) 


tan  B  =  tan  /  sin  (fl  —  X) 

The  libration  in  latitude 

"  **  longitude 

.     ^       .     .cos(X'  +  A  — ft)             .     .cos(a'  — flO 
sin  C =sin  t ^^ — —,, — ^^  =  —  sin  t ^ .  **  ^' 

cos  0'  COB  0 


>   See  table,  p.  345. 
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WASHINGTON  MEAN  TIME. 

liMnNoon. 

MOON'S  EaUATOR. 

Moon't  Mmo 

Mean 

8oUr 

1 
1 

MoUoBor 

t 

A 

ft' 

IneUneUonto 

AHendiog  Mod.  on 

AMmdlog  Nod. 

Iiongitiidfc 

Days. 

«•       1 

<beEwtb'a 

Ewth'a  Eqantor 

on  Ewth'i 

Bqa.tiir. 

toAfcendiiigNode 
on  EeUptle. 

Equtor. 

' 

Jan. 

0 

23  45.6 

283  22.6 

356  23.0 

28  51.9 

0.1 

1  19.06 

10 

23  44.7 

282  51.3 

356  22.5 

160  37.7 

0.2 

2  38.12 

20 

23  43.9 

282  19.9 

356  22.0 

292  23.5 

0.3 

3  57.18 

30 

23  43.1 

281  48.6 

356  21.6 

64    9.4 

0.4 

5  16i23 

Feb. 

9 

23  42.3 

281  17.2 

356  21.2 

195  55.2 

0.5 
0.6 

6  35.29 

7  54.35 

19 

23  41.5 

280  45.8 

356  20.7 

327  41.0 

0.7 

9  13.41  ' 

Marct 

1    1 

23  40.7 

280  14.4 

356  20.4 

99  26.9 

0.8 

10  32.47  j 

11 

23  39.9 

279  43.0 

356  20.1 

231  12.7 

0.9 

11  51.53 

21 

23  39.1 

279  11.6 

356  19.8 

2  58.6 

81 

23  38.3 

278  40.1 

356  19.4 

134  44.4 

1.0 
2.0 

13  10.58 
26  21.17  1 

April 

10 
20 

23  37.5 
23  36.7 

278    8.6 
277  37.1 

356  19.1 
356  18.8 

266  30.2 
38  16.1 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 
65  58.92 

t 

30 

23  35.9 

277    5.6 

356  18.6 

170     1.9 

May 

10 

23  35.1 

276  34.1 

356  18.3 

301  47.7 

6.0 

79    3.50  1 

20 

23  34.3 

276    2.5 

356  18.1 

73  33.6 

7.0 
8.0 

92  14.09 
105  24.67 

30 

23  33.4 

275  31.0 

356  18.0 

205  19.4 

9.0 

118  35.25 

June 

9 
19 

23  32.6 
23  31.8 

274  59.4 
274  27.8 

356  17.8 
356  17.6 

337     5.3 
108  51.1 

10.0 

131  45.84 

Bonn. 

1 

29 

23  31.0 

273  56.1 

356  17.4 

240  36.9 

1 

0  32.94  I 

July 

9 

23  30.1 

273  24.5 

356  17.3 

12  22.8 

2 
3 

1     5.88  ^ 
1  38.82  1 

19 

23  29.3 

272  52.8 

856  17.2 

144    8.6 

4 

2  11.76  ' 

29 

23  28.5 

272  21.1 

356  17.1 

275  54.4 

5 

2  44.70 

Aug. 

8 

23  27.7 

271  49.4 

356  17.0 

47  40.3 

6 

3  17.65 

18 

23  26.8 

271  17.7 

356  16.9 

179  26.1 

7 

3  50!59 

28 

23  26.0 

270  46.0 

356  16.9 

311  12.0 

8 
9 

423.53 
4  56.47 

Sept 

7 

28  25.2 

270  14.3 

356  16.9 

82  57.8 

10 

5  29.41 

17 

23  24.4 

269  42.5 

356  16.8 

214  43.6 

11 
12 
13 
14 

6    2.35 

6  35.29 

7  8.23 
7  41.17 

27 

23  23.6 

269  10.7 

356  16.9 

346  29.5 

Oct 

7 

23  22.8 

268  38.9 

356  16.9 

118  15.3 

17 

23  22.0 

268    7.1 

356  16.9 

250     1.2 

27 

23  21.2 

267  35.2 

356  17.0 

21  47.0 

15 

8  14.11 

Nov. 

6 

23  20.3 

267    3.4 

356  17.1 

153  32.8 

16 

8  47.06 

16 

23  19.5 

266  31.5 

356  17.3 

285  18.7 

17 

9  20.00  1 

26 

23  18.7 

265  59.6 

356  17.4 

57    4.5 

18 

9  52.94 

Dec. 

6 

23  17.9 

265  27.7 

356  17.6 

188  50.3 

19 
20 

10  25.88  1 
10  58.82 

16 

23  17.0 

264  55.8 

356  17.8 

320  36.2 

21 

11  31.76 

26 

23  16.2 

264  23.8 

356  18.0 

92  22.0 

22 

12    4.70 

36 

23  15.4 

263  51.7 

356  18.2 

224    7.8 

23 

12  37.W 

MOON. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— ;i)  or  (ft—A  — ISO®.) 

a-^ 

aA 

^. 

B 

ft-A 

ft-A 

a;i 

a-i 

B 

ft-A 

rf 

0.0 

39 

8  0.0 

180** 

46' 

0.6 

56 

f    3.9 

13l 

1 

0.0 

39 

0    1.6 

179 

47 

0.6 

57 

1     4.9 

133 

2 

0.0 

•      39 

0    3.1 

178 

48 

0.6 

58 

1    6.0 

132 

3 

0.1 

39 

0    4.7 

177 

49 

0.6 

59 

1    7.0 

131 

4 

0.1 

39 

0    6M 

176 

50 

0.6 

60 

1    8.0 

'     130 

5 

0.1 

39 

0    7.7 

175 

51 

0.6 

62 

1    9.0 

129 

6 

0.2 

39 

0    9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

05 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0J2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24^ 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

1» 

0.3 

41 

0  27.4 

162 

64 

05 

89 

1  19.8 

116 

.19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  335 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

04 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

26  . 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

05 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

05 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

05 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

05 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

05 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86     , 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1    0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1     1.7 

136 

90 

0.0 

CD 

1  28.8 

90 

45 

0.6 

55 

1    2.8 

135 

» 

A  A  hu  the  sign  of  tan  (^— ft) 
a  has  the  sign  of  cob  (ft — X) 
B  htm  the  sign  of  sin  (ft— X) 
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Date. 
1871. 

FOB  WASHINaTON  MEAN  NOON. 

FOB  BfERIDIAN  TRANSIT.                           1 

Ascension. 

Diff.for 
I  hour. 

Apparent 
Declination. 

Diff.  for 
Ihour. 

Mean  Time 
of  Transit 

Asceniaon. 

Diff.for 
lh.of 
Long. 

Apparent 
Dedinaitoo. 

DilLfor  * 
Loos.     1 

Jan.  1 

h     m      K 
20  10  53.95 

10*555 

-2f  li  U'.d 

460'.49 

d     h     m 
1     1  27.3 

h    m      s 
20  11     9.35 

10!504 

-2!  iii'j 

+6U:54 

2 

20  14  54.30 

9.450 

20  46  58.3 

60.79 

2    1  27.3 

20  15    8.03 

9.378 

20  45  29.6 

6.'.78 

3 

20  18  26.45 

8.208 

20  22  42.5 

60.40 

3    1  26.9 

20  18  38.30 

8.126 

20  21  15.0 

©I.32, 

4 

20  21  27.18 

6.830 

19  58  45.3 

59.24 

4    1  25.9 

20  21  36.93 

6.737 

19  57  20.5 

5II.09  1 

5 

20  23  53.15 

5.308 

19  35  25.7 

57.25 

5    1  24.3 

20  24    0.55 

5iJ08 

19  34    5.3 

57.03 

6 

20  25  40.84 

3.644 

19  13    4.3 

54.39 

6    1  22J2 

20  25  45.78 

3.540 

19  11  49.9 

54.11  , 

7 

20  26  47.04 

+1.853 

18  52    2.1 

50.65 

7    1  19.4 

20  26  49.44 

+1.748 

18  50  bbM 

W^l  , 

8 

20  27    8.88 

-0.049 

18  32  40.2 

46.04 

8     1  15.7 

20  27    8.77 

-0.150 

18  31  42.2 

45.65, 

9 

20  26  44.07 

2.027 

18  15  18.8 

40.62 

9     1  11.3 

20  26  41.61 

2.119 

18  14  30.6 

40J20 

10 

20  25  31.26 

4.042 

18    0  15.9 

34.52 

10    1    6.1 

20  25  26.74 

4.118 

17  59  38.0 

34.09 

11 

20  23  30.23 

6.035 

17  47  46.4 

27.86 

11     1    0J2 

20  23  24.13 

6.089 

17  47  18.8 

27.45 

12 

20  20  42.31 

7.r39 

17  38    1.5 

20.86 

12    0  53.6 

20  20  35.21 

7.967 

17  37  43.1 

20.50  1 

13 

20  17  10.52 

9.678 

17  31    6.1 

13.76 

13    0  45.9 

20  17    3.07 

9.678 

17  30  55.7 

13.47  1 

14 

20  12  59.69 

11.178 

17  26  59.8 

6.80 

14    0  37.9 

20  12  52.59 

11.149 

17  26  55.6 

6.58 

15 

20    8  16.41 

12.369 

17  25  36.7 

+0.20 

15    0  29.3 

20    8  10.35 

12.315 

17  25  36.7 

+  0.07^ 

16 

20    3    8.87 

13.193 

17  26  45.8 

-5.84 

16    0  20.3 

20    3    4.39 

13.119 

17  26  47.8 

-  5.88 

17 

19  57  46.33 

13.615 

17  30  11.6 

11.18 

17    0  11.0 

19  57  43.82 

13.530 

17  30  13.6 

11.15, 

18 

19  52  18.60 

13.627 

17  35  36.3 

15.74 

18    0    1.7 

19  52  18.22 

13.540 

17  35  36.7 

154>5; 

18  23  52.4 

19  46  57.08 

13.163 

17  42  38.2 

19.35 

19 

19  46  55.40 

13.243 

17  42  40.7 

19.49 

19  23  43.3 

19  41  49.26 

12.435 

17  50  59.4 

22.30 

20 

19  41  45.79 

12.501 

17  51    5.6 

22.47 

20  23  34.7 

19  37    2.46 

11.420 

18    0  22.8 

24.54 

21 

19  36  57.61 

11.467 

18    0  33.3 

24.72 

21  23  26.4 

19  32  42.94 

10.174 

18  10  32.4 

26.17 

22 

19  32  37.22 

10.199 

18  10  47.2 

26.34 

22  23  18.7 

19  28  55.42 

8.763 

18  21  13.9 

2752 

23 

19  28  49.38 

8.766 

18  21  32.8 

27.38 

23  23  11.6 

19  25  43.08 

7.252 

18  32  14.9 

27.80 

24 

19  25  37i25 

7.235 

18  32  37.2 

27.94 

24  23    5.1 

19  23    7.69 

5.693 

18  43  24.5 

27.95 

25 

19  23    2.49 

5.658 

18  43  50.2 

28.07 

25  22  59.2 

19  21     9.81 

4.132 

18  54  33.0 

27.71  1 

26 

19  21    5.66 

4.083 

18  55    IJ2 

27.80 

26  22  53.9 

19  19  49.08 

2.604 

19    5  32.1 

27.J6 

27 

19  19  46.25 

2.544 

19    6    2.1 

27.22 

27  22  49.2 

19  19    4.40 

-1.132 

19  16  14.4 

26.32 

28 

19  19    3.10 

-1.065 

19  16  45.6 

26.35 

28  22  45.1 

19  lb  54.15 

+0J265 

19  26  33.0 

25.19 

29 

19  18  54.53 

+0.336 

19  27    4.5 

25.19 

29  22  41.5 

19  19  16.43 

1.578 

19  36  21i> 

23.85, 

30 

19  19  18.56 

1.650 

19  36  53.0 

23.82 

30  22  38.5 

19  20    9.16 

2.801 

19  45  35.5 

22.26 

31 

19  20  13.01 

2.873 

19  46    5.8 

22.21 

31  22  35.9 

19  21  30.17 

3.934 

19  54    8.9 

20.48 

Feb.  1 

19  21  35.72 

4.004 

19  54  37.6 

20.41 

1  22  33.8 

19  23  17.28 

4.977 

20    1  57.6 

18.54 

2 

19  23  24.46 

5.043 

20    2  24.2 

18.44 

2  22  32.2 

19  25  28.38 

5.9'35 

20    8  57J> 

16.43 

3 

19  25  37.10 

5.997 

20    9  21.5 

16.31 

3  22  30.7 

19  28    1.49 

6.812 

20  15    5.0 

14.17 

4 

19  28  11.68 

6.870 

20  15  25.9 

14.04 

4  22  29.6 

19  30  54.74 

7.614 

20  20  16.7 

11.79 

5 

19  31    6Si7 

7.667 

20  20  34.3 

11.64 

5  22  28.8 

19  34    6.40 

8.345 

20  24  29.7 

9.28' 

6 

19  34  19.12 

8.393 

20  24  43.7 

9.12 

6  22  28.3 

19  37  34.80 

9.013 

20  27  41.4 

6.68 

7 

19  37  48.61 

9.055 

20  27  51.4 

6.51 

7  22  28.1 

19  41  18.53 

9.622 

20  29  49.5 

3.99 

8 

19  41  33J29 

9.659 

20  29  55.4 

3.81 

8  22  ^M 

19  45  16.21 

10.176 

20  30  51.9 

-  1.21 

9 

19  45  31.80 

10J208 

20  30  53.6 

-1.03 

9  22  28.4 

19  49  26.59 

10.681 

20  30  46.8 

+  1.60 

10 

19  49  42.91 

10.709 

20  30  44.1 

+1.83 

10  22  28.8 

19  53  48.53 

11.141 

20  29  32.5 

4.56  1 

11 

19  54    5.48 

11.165 

20  29  25.4 

4.74 

11  22  29.4 

19  58  21.05 

11.562 

20  27    7.6 

7.53, 

12 

19  58  38.52 

11.582 

20  26  56.1 

7.71 

12  22  30.1 

20    3    3.21 

11.945 

20  23  30.9 

10.54  1 

13 

20    3  21.11 

11.961 

20  23  14.9 

10.72 

13  22  31.0 

20    7  54.18 

12J296 

20  18  41.5 

13.59  1 

14 

20    8  12.41 

12.308 

20  18  2iJ2 

13.77 

14  22  32.1 

20  12  53.20 

12.617 

20  12  38.3 

16.68, 

15 

20  13  11XJ7 

12.625 

20  12  13.7 

16.85 

15  22  33.2 

20  17  59.55 

12.908 

20    5  20.4 

19.79  i 

16 

20  18  18.19 

12.914 

20    4  51.7 

19.96 

16  22  34.5 

20  23  12.59 

13.176 

19  56  47.4 

22.95  1 

17 

20  23  31.36 

13.179 

19  56  14.6 

23.12 

17  22  35  9 

20  28  31.82 

13.422 

19  46  58.4 

26.13 

18 

20  28  50.62 

13.422 

19  46  21.7 

26.29 

18  22  37.3 

20  33  56.68 

13.647 

19  35  53.2 

29.31 

19 

20  34  15.46 

13.645 

19  35  12.7 

29.46 

19  22  38.9 

20  39  26.71 

13.853 

19  23  31.3 

32.52 

20 

20  39  45.42 

13.849 

19  22  47.3 

32.66 

20  22  40.5 

20  45    1.50 

14.044 

19    9  52.2 

35.74 

21 

20  45  20.09 

14.037 

19    9    4.8 

35.88 

21  22  42.2 

20  50  40.70 

14.219 

18  54  55.7 

38.97 

22 

20  50  59.09 

14.211 

18  54    5.1 

39.10 

22  22  44.0 

20  56  23.92 

14.382 

18  38  41.7 

42.20 

23 

20  56  42.10 

14.372 

18  37  48.2 

42.32 

23  22  45.9 

21    2  10.90 

14.532 

18  21  10.0 

45.44 

24 

21    2  28.84 

14.521 

18  20  13.8 

45.55 

24  22  47.8 

21     8    1.36 

14.671 

18    2  20.4 

48.68 

25 

21     8  19.02 

14.659 

18    1  21.8 

48.78 

25  22  49.7 

21  13  55.07 

14.802 

17  42  12.9 

51.93 

26 

21  14  12.40 

14.788 

17  41  12.1 

52.02 

26  22  51.7 

21  19  51.84 

14.925 

17  20  47.6 

55.18  j 

27 

21  20    8.81 

14.910 

17  19  44.8 

55.26 

27  22  53.8  21  25  51.44 

15.040 

16  58    4.2 

58.44  1 

28 

21  26    8.03 

15.024 

16  56  59.7 

58.50 

28  22  55.8  21  31  53.74 

15.150 

16  34    2.9 

61.68 

29 

21  32    9.92 

15.133 

16  32  57.0 

61.73 

29  22  57.9  21  37  58.60 

15.254 

16    8  43.6 

64.92 

30 

21  38  14.35 

15.236 

-16    7  36.6 

464.96 

30  23    0.1  21  44    5.92 

15.355 

-15  42    6.6 

+68.16; 
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Bate. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT.                            1 

Ascenikm. 

Diff.for 
Iboar. 

Apparent 
Declination. 

Diff.for 
1  hour. 

Mean  Time 
ofTranidt. 

Aiiceoidon. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

Diff.  for 
1 hour of 
Long. 

Mar.] 

h     m      ■ 
21  32    9.92 

15*133 

-ig  35^  5f  0 

+61'J3 

d     h     m 
1  22  57.9 

h     m      M 
21  37  58.60 

15'!254 

-iS  rf  d.e 

+64':92 

2 

21  38  14.35 

15i06 

16     7  36.6 

64.96 

2  23    0.1 

21  44    5.92 

15.:i55 

15  42    66 

68.16 

3 

21  44  21.22 

15.336 

15  40  58.8 

68.19 

3  23    2.3 

21  50  15.60 

15.451 

15  14  11.9 

71.40 

4 

21  50  30.43 

15.431 

15  13    3.4 

71.42 

4  23    4.6 

21  56  27.57 

15.546 

14  44  59.5 

74.63 

5 

21  56  41.90 

15.525 

15  43  50.7 

74.64 

5  23    6.9 

22    2  41.79 

15.639 

14  14  29.6 

77.86 

6 

22    2  55.61 

15.617 

14  13  20.8 

77.86 

6  23    9.2 

22    8  58.21 

15.731 

13  42  42.5 

81.08 

7 

22    9  11.50 

15.708 

13  41  33.9 

81.06 

7  23  11.6 

22  15  16.83 

15.821 

13    9  38.1 

84.28 

8 

22  15  29.56 

15.798 

13    8  30.1 

84.25 

8  23  14.0 

22  21  37.60 

15.912 

12  35  17.0 

87.48 

9 

22  21  49.79 

15.889 

12  34    9.9 

87.43 

9  23  16.4 

22  28    0.60 

16.004 

11  59  39.2 

90.67 

10 

22  28  12J21 

15.980 

11  58  33.4 

90.61 

10  23  18.9 

22  34  ^m 

16.098 

11  22  45.0 

93.84 

11 

22  34  36.83 

16.073 

11  21  40.7 

93.77 

11  23  21.4 

22  40  53.32 

16.194 

10  44  35.1 

97.00 

12 

22  41    3.72 

16.168 

10  43  32.7 

96.91 

12  23  23.9 

22  47  23.15 

16.292 

10    5    9.4 

100.13 

13 

22  47  32.92 

16.266 

10    4    9.3 

100.03 

13  23  26.5 

22  53  55.37 

16.394 

9  24  28.9 

103.23 

14 

22  54    4.50 

16.367 

9  23  31.5 

103.12 

14  23  29.2 

23    0  30.06 

16.498 

8  42  34.2 

106.32 

15 

23    0  38.53 

16.470 

8  41  39.6 

106.19 

15  23  31.8 

23    7    7.32 

16.607 

7  59  25.8 

109.37 

16 

23    7  15.10 

16.578 

7  58  34.5 

109.23 

16  23  34.5 

23  13  47.21 

16.719 

7  15    4.6 

112.39 

17 

23  13  54.29 

16.689 

7  14  17.0 

112.23 

17  23  37.3 

23  20  29.84 

16.836 

6  29  31.6 

115.36 

18 

23  20  36J20 

16.805 

6  28  48.0 

115.18 

18  23  40.1 

23  27  15.34 

16.957 

5  42  48.1 

118.25 

19 

23  27  20.95 

16.925 

5  42    9.0 

118.C6 

19  23  43.0 

23  34     3.78 

17082 

4  54  55.8 

121.10 

20 

23  34    8.62 

17.049 

4  54  21.5 

120.89 

20  28  45.9 

23  40  55.27 

17.211 

4    5  56.1 

123.87 

21 

23  40  59.32 

17.177 

4    5  27.0 

12364 

21  23  48.9 

23  47  49.93 

17.344 

3  15  51.1 

126.53 

22 

23  47  53.15 

17.309 

3  15  27.6 

126.29 

22  23  51.9 

23  54  47.80 

17.480 

2  24  43.3 

129.09 

23 

23  54  50.17 

17.444 

2  24  25.8 

128.83 

23  23  54.9 

0     I  48.98 

17.618 

1  32  35.7 

131.52 

24 

0     1  50.47 

17.581 

1  32  24.6 

131.25 

24  23  58.0 

0    8  53.48 

17.756 

-  0  39  31.6 

133.80 

25 

0    8  54.06 

17.718 

-  0  39  27.2 

133.51 

26 

0  16    0.96 

17.855 

+  0  14  22.4 

135.58 

26    0    1.2 

0  16    1.32 

17.805 

+  0  14  25.2 

135.88 

27 

0  23  11.12 

17.991 

1    8  59J2 

137.45 

27    0    4.4 

0  23  12.45 

18.032 

1     9    9.4 

137.76 

28 

0  30  24.49 

18.121 

2    4  18.2 

139.08 

28    0    7.7 

0  30  26.82 

18.163 

2    4  36.1 

139.41 

29 

0  37  40.89 

18.244 

3    0  13.0 

140.43 

29    0  11.1 

0  37  44.26 

18.287 

3    0  38.9 

140.77 

30 

0  45    0.12 

18.356 

3  56  36.3 

141.46 

30    0  14.5 

0  45    4.55 

18.400 

3  57  10.4 

141.80 

31 

0  52  21iJ7 

18.454 

4  53  20.3 

142.13 

31     0  17.9 

0  52  27.37 

18.49i> 

4  54    3.1 

142.47 

Apr.l 

0  59  45.75 

18.533 

5  50  15.6 

142.41 

1     0  21.4 

0  59  52.35 

18.579 

5  51    6.3 

142.75 

2 

1     7  11.25 

18.588 

6  47  12.4 

142.25 

2    0  24.9 

1     7  18.95 

18.634 

6  48  11.2 

142.59 

3 

1  14  37.77 

18.616 

7  43  59.6 

141.60 

3    0  28.4 

1  14  46.57 

18.662 

7  45    6.5 

141.93 

4 

1  22    4.56 

18.611 

8  40  25.2 

140.44 

4    0  31.9 

1  22  14.45 

18.656 

8  41  39.8 

140.75 

5 

1  29  30.81 

18.569 

9  36  16.7 

138.77 

5    0  35.4 

1  29  41.76 

18.612 

9  37  38.5 

139.06 

6 

1  36  5555 

18.485 

10  31  21.4 

136.52 

6    0  38.9 

1  37    7.52 

18.526 

10  32  49.8 

136.78 

7 

1  44  17.73 

18.355 

11  25  25.3 

133.72 

7    0  42.3 

1  44  30.66 

18.394 

11  26  59.4 

133.94 

8 

1  51  36.21 

18.177 

12  18  15.5 

130.38 

8    0  45.7 

1  51  50.04 

18.213 

12  19  54.6 

130.57 

9 

1  58  49.80 

17.947 

13    9  39.1 

126.49 

9    0  49.0 

1  59    4.48 

17.979 

13  11  22.2 

126.63 

10 

2    5  57ia4 

17.665 

13  59  23.4 

122.11 

10    0  52.1 

2    6  12.59 

17.691 

14     1    9.4 

122i21 

11 

2  12  57ii8 

17.329 

14  47  16.8 

117.27 

11     0  55.2 

2  13  13.20 

17.351 

14  49    4.6 

117.32 

12 

2  19  48.63 

16.942 

15  33    9.0 

112.01 

12    0  58.1 

2  20    5.03 

16.959 

15  34  57.4 

112.01 

13 

2  26  30<08 

16.503 

16  16  50.6 

106.40 

13     1     0.9 

2  26  46.81 

16.514 

16  18  38.4 

106.35 

14 

2  33    0.40 

16.016 

16  58  14.0 

100.50 

14     1     3.4 

2  33  17.32 

16.021 

17    0    0.1 

100.41 

15 

2  39  18.46 

15.482 

17  37  12.7 

94.35 

15     1     5.8 

2  39  35.41 

15.481 

17  38  56.0 

94.21 

16 

2  45  23.18 

14.904 

18  13  41.1 

88.00 

16    1     7.9 

2  45  40.03 

14.897 

18  15  20.5 

87.82 

17 

2  51  13.52 

14.285 

18  47  35.7 

81.53 

17     1     9.8 

2  51  30.11 

14.272 

18  49  10.3 

81.31 

18 

2  56  48i>4 

13.628 

19  18  53.8 

74.'J7 

18    1  11.4 

2  57    4.74 

13.609 

19  20  22.8 

74.72 

19 

3    2    7.36 

12.935 

19  47  33.5 

68.34 

19     1  12.8 

3    2  23.03 

12.910 

19  48  56i^ 

68.06 

20 

3    7    9.14 

12.209 

20  13  33.9 

61.69 

20    1  13.8 

3    7  24.14 

12.179 

20  14  49.6 

61.39 

21 

3  11  53.12 

11.452 

20  36  54.6 

55.04 

21     I  14.6 

3  12    7.34 

11.418 

20  38    2.8 

54.72 

22 

3  16  18.62 

10.668 

20  57  35.8 

48.40 

22    1  15.1 

3  16  31.96 

10.629 

20  58  36.1 

48.07 

23 

3  20  24.95 

9.856 

21  15  38.3 

41.81 

23    1  15.2 

3  20  37.28 

9.813 

21  16  30.5 

41.47 

24 

3  24  11.53 

9.022 

21  31     3.0 

35.25 

24     1  15.0 

3  24  22.80 

8.976 

21  31  46.9 

34.90 

25 

3  27  37.83 

8.167 

21  43  50.5 

28.74 

25     1  14.5 

3  27  47.94 

8.118 

21  44  26.0 

28.39 

26 

3  30  43.38 

7.292 

21  54    2.6 

22.27 

26     1  13.7 

3  30  52.30 

7.242 

21  54  29.7 

21.93 

27 

3  33  27.73 

6.402 

22    1  40.1 

15.86 

27     1  12.4 

3  33  35.43 

6.351 

22    1  59.0 

15.53 

28 

3  35  50.60 

5.502 

22    6  44.5 

9.52 

28     1  10.7 

3  35  57.08 

5.451 

22    6  55.5 

9.20 

29 

3  37  51.74 

4.593 

22    9  17.4 

+  353 

29    1    8.8 

3  37  56.99 

4.543 

22    9  20.1) 

+  2.93 

30 

3  39  31.03 

3.681 

22    9  20.3 

-  2.98 

30    1    6.6 

3  39  35.09 

3.633 

22    9  I6.e 

-  3iJ6 

31 

3  40  48.46 

+2.772 

+22    6  55.0 

-  9.11 

31     1    4.0 

3  40  51.3iJ 

+2.727 

+22    6  45.1 

-  9.36  1 
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Dat«. 
1871. 

FOE  WASHINaTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT.                            1 

Ascension. 

Diff.  for 
Ihour. 

Apparent 

Diff.fbr 
Ihoor. 

Mean  Time 
of  Transit 

Ascension. 

Diff.for 
lh.of 
Long. 

ntiKi  j^ 

Sept.l 

h    m      s 
12     3  40.39 

^1*920 

-  1  2^  26'.3 

-32'.20 

d     h     m 
1     1  21.8 

h    m      8 
12    3  42.98 

+1*873  -  1  2^  10.0 

-31.76. 

*^   2 

12    4  17.20 

1.141 

4  39  58.1 

25.37 

2    1  18.5 

12    4  1866 

1.095 

4  40  31.1 

»4i«i 

3 

12    4  34.85 

40.324 

4  48  40.0 

18.03 

3    1  14.8 

12    4  35.22 

+0.280 

4  49    2.3 

17.59 

4 

12    4  32.46 

-0.528 

4  54  19.2 

10.15 

4     1  10.8 

12    4  31.81 

-^.569 

4  54  31.0 

9.73 

5 

12    4    9iJ7 

1.409 

4  56  43.3 

-  1.77 

5    1    6.5 

12    4    7.69 

l.446|     4  56  45.1 

-  1.37 

6 

12    3  24.64 

2.312 

4  55  40.1 

+  7.11 

6    1     1.8 

12    3  22.23 

2.344 

4  55  32.6  ♦  7.47 1 

7 

12    2  18.18 

3.228 

4  50  57.9 

16.47 

7    0  66.8 

12    2  15.11 

3.2521     4  50  42.1 

ia78' 

8 

12    0  49.73 

4.142 

4  42  26.6 

26.21 

8    0  51.4 

12    0  46.16 

4.158 

4  42    4.0 

26.46, 

.     9 

11  58  59.53 

5.037 

4  29  58.7 

36.17 

9    0  45.6 

11  58  5569 

5.04:«i     4  29  31.0 

36.34 

10 

11  56  4dJ26 

5.894 

4  13  29.3 

46.28 

10    0  39.5 

11  56  44.37 

5.891 

4  12  58.7 

46.35 

11 

11  54  17.12 

6.689 

3  52  58.1 

56^28 

11     0  33.0 

11  54  13.43 

6.675 

3  52  27.0 

56^25' 

12 

11  51  27.92 

7.393 

3  28  30.2 

65.98 

12    0  26.3 

11  51  24.67 

7.370 

3  28    1.2 

65.84: 

13 

11  48  23.11 

7.985 

3    0  16.6 

75.05 

13    0  19.3 

11  48  20.53 

7.953 

2  69  52.4 

74.80, 

14 

11  45    5.82 

8.427 

2  28  35.7 

83J21 

14    0  12.1 

11  45    4.12 

8.388 

2  28  ISM 

82-86 1 

15 

11  41  39.87 

8.704 

1  53  53.4 

90.10 

15    0    4.8 

11  41  39.20 

8.661 

1  53  46.1 

89iJ6l 

15  23  57.4 

11  38  10.04 

8.738 

1  16  47.7 

94.93 1 

16 

11  38    9.65 

8.782 

1  16  43.5 

95.43 

16  23  50.0 

11  34  41.46 

8.612 

-0  38    2.8 

96.48 

17 

11  34  40.01 

8.654 

-  0  37  46.2 

99.00 

17  23  42.7 

11  31  18.59 

8J%6 

+  0    1  43.3 

100.031 

18 

11  31  16.19 

8.301 

+  02  12.3 

100.53 

18  23  35.6 

11  28    6.65 

7.697 

0  41  41.2 

99.50' 

19 

11  28    3.50 

7.723 

0  42  21.9 

99.95 

19  23  28.7 

11  25  10.84 

6.921 

1  20  59.7 

96.75 

20 

11  25    7iJl 

6.934 

1  21  50.5 

97.11 

20  23  22iJ 

11  22  35.99 

6.952 

1  58  48.6 

92.01 1 

21 

11  22  32.23 

5.1^ 

1  59  46.8 

92.25 

21  23  16.1 

11  20  26.51    4.812 

2  34  20.0 

85.32 1 

22 

11  20  22.99 

4.794 

2  35  22.6 

85.43 

22  23  10.5 

11  18  46.14    3.530 

3    6  50.1 

76.93 

23 

11  18  43ia4 

3.497 

3    7  53.7 

76.90 

23  23    5.4 

11  17  37.89    2.141 

3  35  41.5 

67.121 

24 

11  17  35.97 

2.094 

3  36  42.6 

66.95 

24  23    0.9 

11  17    3.97 

-0.679 

4    0  23.3 

66.19 1 

25 

11  17    3.31 

-0.620 

4    1  18.5 

55.88 

25  22  57.0 

11  17    5.61 

+0.821 

4  20  31.8 

44.41 1 

26 

11  17    6.51 

+0.889 

4  21  18.2 

43.99 

26  22  53.7 

11  17  43.40 

2.327 

4  35  50.6 

32.09 

27 

11  17  46.01 

2.400 

4  36  25.8 

31.59 

27  22  51.0 

11  18  57.05 

3.804 

4  46  10.5 

19i>4 

28 

11  19    1.48 

3.880 

4  46  32.6 

18.97 

28  22  48.9 

11  20  45.61 

5.232 

4  51  28.5 

+  6i>7 

29 

11  20  51.87 

5.307 

4  51  36.3 

+  6.37 

29  22  47.3 

11  23    7.59 

6.586 

4  51  46.9 

-  5.36' 

30 

11  23  15.62 

6.658 

4  51  40.0 

-  5.98 

30  22  46.3 

11  26    1.01 

7.850 

4  47  13.8 

17.32! 

Oct.  1 

11  26  10.71 

7.916 

4  46  52.0 

17.92 

1  22  45.7,  11  29  23.54 

9.010 

4  38    0.7 

28.68 

2 

11  29  34.75    9.069 

4  37  24.7 

29.25 

2  22  45.6  11  33  12.62  10.062 

4  24  23.0 

39.35) 

3 

11  33  25.14'  10.112 

4  23  33.7 

3f).88 

3  22  45.9!  11  37  25.58;  11.000 

4    6  37.8 

49.28  = 

4 

11  37  39.20|  11.041 

4    5  36.5 

49.75 

4  22  46.5  11  41  59.69  11.826 

3  45    3.9 

58.37; 

5 

11  42  14.20  11  858 

3  43  52.1 

58.77 

1 
5  22  47.4  11  46  52.32  12.541 

3  20    2i> 

66.59 

6 

11  47    7.50 

12.565 

3  18  41.8 

66.93 

6  22  48.6: 11  52    0.92|  13.155 

2  51  54.4 

rj.97 

7 

11  52  16.57 

13.171 

2  50  26.3 

74.24 

7  22  50.0  U  57  23.06  13.675 

2  20  59.9 

80.45 

8 

11  57  38.97 

13.683 

2  19  26.0 

80.66 

8  22  51.7  12    2  56.57  14.106 

1  47  39.1 

86.13 

9 

12    3  12.62 

14.108 

1  46    1.0 

86.28 

9  22  53.4|  12    8  39JS2  14.461 

1  12  11.8 

91.03 

10 

12    8  55.56 

14.458 

1  10  30.7 

91.12 

10  22  55.3|  12  14  30.19  14.749 

+  0  34  55.9 

95.18 

11 

12  14  46.08 

14.741 

+  0  33  13.3 

95.22 

11  22  57.3  12  20  27.03  14.978 

-  0    3  51.6 

98.66 

12 

12  20  42.67 

14.966 

-  0    6  34.6 

98.66 

12  22  59.4I  12  26  28.76  15.158 

0  43  54.8 

101.51 

13 

12  26  44.06 

15.142 

0  45  37.3 

101.47 

13  23    1.5  12  32  34.28  15.295 

1  24  59.6 

103.79 

14 

12  32  49.16 

15.277 

1  26  40.6 

103.72 

14  23    3.7, 12  38  42.64  15.397 

2    6  53.0 

105.58 

15 

12  38  57.06 

15.377 

2    8  32.0 

105.48 

15  23    6.0  12  44  53.10  15.471 

2  49  23.8 

106.90 

16 

12  45    7.02 

15.449 

2  51    0.0 

106.78 

16  23    8.2;  12  51     5.05  15.522 

3  32  21.4 

107.82 

17 

12  51  18.43 

15.499 

3  33  54.4 

107.68 

17  23  10.5  12  57  18.00  15.553 

4  15  36.6 

108.40 

18 

12  57  30.81 

15.530 

4  17    5.9 

108.24 

18  23  12.7  13    3  31.52  15.572 

4  59    1.1 

108.61 . 

19 

13    3  43.77 

15.548 

5    0  26.5 

108.44 

19  23  15.0  13    9  45.38  15.580 

5  42  27.7 

108.57: 

20 

13    9  57.04 

15.556 

5  43  49.0 

108.39 

20  23  17.3'  13  15  59.32'  15.581 

6  25  50.5 

108i»l 

21 

13  16  10.39 

15.556 

6  27    7.4,  108.09 

21  23  19.6  13  22  13.21  15.575 

7    9    3.2 

107.76 

22 

13  22  23.68 

15.550 

7  10  15.7  107.57 

22  23  21.9  13  28  26.90  15.567 

7  52    1.2 

107.04 

23 

13  28  36.78 

15.542 

7  53    9.1|  106.85 

23  23  24.1  13  :W  40.401 15.558 

8  34  39.9 

106.15 

24 

13  34  49.69 

15.533 

8  35  43.21  I05.i)6 

24  23  26.4'  13  40  53.69  15.549 

9  16  55.3 

105.11  i 

25 

13  41    2.38 

15.524 

9  17  54.0'  104.92 

25  23  28.7  13  47    6.77  15.541 

9  58  44.0 

103.93 

26 

13  47  14.871 15.516 

9  59  38.1    103.74 

26  23  31.0  13  53  19.66  15.535 

10  40  ao 

102.6:1 

27 

13  53  27.17  15.510 

10  40  52.6  102.44 

27  23  33.2  13  59  '.iUAd  15.531 

.11  20  49.3 

li}\J2l 

28 

13  59  39.38  15.507 

11  21  34.4   101.03 

28  23  35.5  14    5  45.19  15.530 

12    1    0.5 

99.7J 

29 

14    5  51.53  15.506 

12     I  41J2     99.52 

29  23  37.7  14  11  57.96  15.533 

12  40  Z4JI 

98.10 

30   14  12    3.71  15.509 

12  41  10.5     97.92 

30  23  40.0  14  18  10.84  15.541 

13  19  28.3 

I«.4  ) 

31 !  14  18  16.01  15.517 

-13  20    0.4   -96.23 

31  23  42.3  14  24  23.96  15.552 

-13  57  40.9 

-!»4.G3 
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Date. 
1871. 

FOB  \7ASUINOTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appvpnt 

Kigbt 
AsceiinioD. 

Dlfr.for 
i  boar. 

Apparent 
DecUoatio  i. 

Diff.  for 
1  hour. 

Mean  Time 
of  Transit 

Aitceniton. 

Diflf.  for 
lb.  of 
Long. 

Apparent 
Declination. 

.  Iff.  for 
Ihoorof 
Long. 

h     m      H 

M 

o        /        n 

„ 

d 

h     m 

h     in      s 

• 

01      // 

'  Nov.  1 

14  24  28.55 

15.528 

-13  58    8.8 

-94.46 

1  2:i  44.6 

14  30  37.39 

15.568 

-14  35  10.2 

-92^0 

2 

14  30  41.39 

15.543 

14  35  34.0 

92.63 

2  23  46.8 

14  36  51.25 

15.588 

15  11  54.4 

90.88 

3 

14  36  54.66 

15.563 

15  12  14.3 

90.72 

3  23  49.1 

14  43    5.63 

15.612 

15  47  52.0 

88.91 

4 

14  43    8.45 

15.587 

15  48    8.1 

88.75 

4  23  51.4 

14  49  20.62 

15.639 

16  23     1.5 

86.87 

5 

14  49  22.85 

15.614 

16  23  13.9 

86.72 

5  23  53.7 

14  55  36.34 

15.671 

16  57  21,3 

84.77 

6 

14  55  37.97 

15.646 

16  57  30.1 

84.62 

6  23  56.1 

15    1  52.85 

15.706 

17  30  50.0 

82.61 

7 

15    1  53.88 

15.681 

17  30  55.4 

82.47 

7  23  58.4 

15    8  10.25 

15.745 

18    3  26.3 

80.39 

8 

15    8  10.67 

15.719 

18    3  28.4 

80.26 

9 

15  14  28.42 

15.761 

18  35    7.5 

78.00 

9 

0     0.8 

15  14  28.62 

15.787 

18  35    8.5 

78.13 

10 

15  20  47.22 

15.807 

19    5  51.8 

75.68 

10 

0    3.1 

15  20  48.05 

15.833 

19    5  55.8 

75.80 

11 

15  27    7.10 

15.852 

19  35  39.5 

73.29 

11 

0    5.5 

15  27    8.56 

15.878 

19  35  463 

73.40 

12 

15  33  28.15 

15.902 

20    4  29.4 

70.85 

12 

0    7.9 

15  33  30.25 

15.929 

20    4  38.8 

70.95 

13 

15  39  50.39 

15.954 

20  32  20.1 

68.37 

13 

0  10.4 

15  39  53.15 

15.981 

20  32  32.1 

68.47 

14 

15  46  13.86 

16.004 

20  59  10.5 

65.82 

14 

0  12.8 

15  46  17.28 

16.032 

20  59  24.6 

65.91 

15 

15  52  38.60 

16.057 

21  24  58.8 

63.20 

15 

0  15.3 

15  52  42.69 

16.085 

21  25  14.9 

63.28 

16 

15  59    4.59 

16.110 

21  49  43.9 

60.54 

16 

0  17.8 

15  59    9.37 

16.139 

21  50    1.9 

60.61 

17 

16    5  31.86  16.162 

22  13  24.3 

57.82 

17 

0  20.3 

16    5  37.33 

16.191 

22  13  43.9 

57.88 

18 

16  12    0.38 

16.214 

22  35  58.6 

55.03 

18 

0  22.8 

16  12    6.55 

16.243 

22  36  19.5 

55.08 

19 

16  18  30.10 

16.263 

22  57  25.3 

52.19 

19 

0  25.4 

16  18  36.99 

16.293 

22  57  47.4 

52JK1 

20 

16  25    0.99 

16.311 

23  17  43.2 

49J29 

20 

0  28.0 

16  25    8.60 

16.341 

23  18    6.2 

49.32 

21 

16  31  33.00 

16.355 

23  36  50.6 

46.32 

21 

0  30.6 

16  31  41.33 

16.385 

23  37  14.2 

46.34 

22 

16  38    6.00 

16.394 

23  54  46.1 

43.30 

22 

0  33.2 

16  38  15.07 

16.425 

23  55  10.1 

43.31 

23 

16  44  39.89 

16.429 

24  11  28.6 

40.22 

23 

0  35.8 

16  44  49.70 

16.460 

24  11  52.6 

40.22 

24 

16  51  14.56 

16-458 

24  26  56.0 

37.07 

24 

0  38.5 

16  51  25.11 

16.489 

24  27  19.8 

37.05 

25 

16  57  49.82 

16.479 

24  41     7.3 

33.86 

25 

0  41.1 

16  58    1.11 

16.510 

24  41  30.5 

33.83 

26 

17    4  25.47 

16.491 

24  54    0.9 

30.60 

26 

0  43.8 

17    4  37.50 

16.521 

24  54  23.2 

30.56 

27 

17  11     1.30 

16.493 

25    5  35.7 

27.28 

27 

0  46.4  17  11  14.06 

16.523 

25    5  56.8 

27.22 

28 

17  17  37.03 

16.483 

25  15  49.9 

23.90 

28 

0  49.1 

17  17  50.51 

16.513 

25  16    9.5 

23.83 

29 

17  24  12.37 

16.459 

25  24  42.5 

20.47 

29 

0  51.8 

17  24  26.56 

16.488 

25  25    0.1 

20.38 

30 

17  30  46.96 

16.420 

25  '32  12.1 

16.99 

30 

0  54.4 

17  31     1.83 

16.448 

25  32  27.4 

16.89 

Dec.  1 

17  37  20.40 

16.363 

25  38  17.6 

13.46 

1 

0  57.0 

17  37  35.94 

16.390 

25  38  30.3 

I3.:vi 

2 

17  43  52Sil 

16.285 

25  42  58.0 

9.89 

2 

0  59.6 

17  44    8.38 

16.310 

25  43    7.7 

9.76 

3 

17  50  21.87 

16.183 

25  46  12.2 

6.29 

3 

1    2.1 

17  50  38.63 

16.206 

25  46  18.6 

6.15 

4 

17  56  48.79 

16.055 

25  47  59.7 

-  2.66 

4 

1     4.7 

17  57    6.09 

16.076 

25  48    2.5 

-  2.50 

5 

18    3  12i25 

15.895 

25  48  19.7 

+  0.99 

5 

1     7.1 

18    3  30.02 

15.913 

25  48  18.5 

+  1.16 

6 

18    9  31.48 

15.702 

25  47  12.0 

4.65 

6 

1     9.5 

18    9  49.65 

15.717 

25  47    6.5 

4.83 

7 

18  15  45.62 

15.470 

25  44  36.7 

8.29 

7 

1  11.8 

18  16    4.11 

15.481 

25  44  26.7 

8.48 

8 

18  21  53.67 

15.192 

25  40  31.2 

11.92 

8 

1  14.0 

18  22  12.39 

15.199 

25  40  19.4 

12.12 

9 

18  27  54.44 

14.863 

25  35    4.9 

15.51 

9 

1  16.0 

18  28  13.26 

14.864 

25  34  45.2 

15.72 

10 

18  33  46.64 

14.477 

25  28  10.4 

19.02 

10 

1  18.0 

18  34    5.42 

14.473 

25  27  45.6 

19.23 

11 

18  39  28.83 

14.027 

25  19  52i> 

22.45 

11 

1  19.7 

18  39  47.44 

14.017 

25  19  22.6 

22.66 

12 

18  44  59.33 

13.502 

25  10  13.7 

25.76 

12 

1  21.2 

18  45  17.58 

13.484 

25    9  38.7 

25.97 

13 

18  50  16.27 

12.896 

24  59  17.1 

28.92 

13 

1  22.6 

18  50  33.99 

12.869 

24  58  37.2 

29.12 

14 

18  55  17.61 

12.197 

24  47    7.0 

31.88 

14 

1  23.6 

18  55  34.58 

12.161 

24  46  22.5 

32  06 

15 

19    0    0.93 

11.394 

24  33  48.6 

34.61 

15 

1  24.4 

19    0  16.91 

11.349 

24  32  59.8 

34.77 

16 

19    4  23.63 

10.478 

24  19  27.9 

37.06 

16 

1  24.8 

19    4  38.41 

10.423 

24  18  35.5 

37.20 

17 

19    8  22.85 

9.435 

24    4  12.3 

39.18 

17 

1  24.9 

19    8  36.16 

9.369 

24    3  16.8 

39.29 

18 

19  11  55.40 

8.255 

23  48  10.1 

40.93 

18 

1  24.4 j  19  12    6.97 

8.178 

23  47  12.5 

41.00 

19 

19  14  57.92 

6.930 

23  31  31J2 

42.25 

19 

1  23.5 

19  15    7.52 

6.844 

23  30  32.4 

42.28 

20 

19  17  2685 

5.454 

23  14  26.0 

43.10 

21) 

1  22.0 

19  17  34.26 

5.359 

23  13  27.0 

43.08 

21 

19  19  18.48 

3.824 

22  57    6.7 

43.44 

21 

1  19.9 

19  19  23.53 

3.724 

22  56    %J6 

43.37 

22 

19  20  29.17 

2.043 

22  39  45.5 

43.25 

22 

1   17.1 

19  20  31.75 

1.941 

22  38  49.9 

43.13 

23 

19  20  55.47 

+0.128 

22  22  35.1 

42.53 

23 

1  13.5 

19  20  55.59 

+0.028 

'   22  21  43.0 

42.36! 

24 

19  20  34.43 

-1.897 

22    5  48.3 

41.29 

24 

1    9.2  19  2 )  32.2 ) 

-1.989 

22    5    0.7 

41.081 

25 

19  19  23.88 

3.990 

21  49  37.1 

39.58 

25 

1     4.1. 19  19  19.58 

4.068 

21  48  54.9 

39.34] 

26|l9  17  22.80 

6.099 

21  34  12.0 

37.44 

26 

0  58.1  19  17  16.84 

6.155 

21  33  35.8 

37.18; 

.  27   19  14  31.69 

8.147 

21  19  42.6 

34.96 

27 

0  51.3  19  14  24.69 

8.176 

21  19  12.7 

;J4.701 

28  i  19  10  52.92 

10/53 

21    6  16.1 

32.22 

28 

0  43.7|  19  10  4.5.55 

10.053 

21    5  52.6 

31.96 

29   19    6  31.03 

11.727 

20  53  57.8 

29.27 

29 

0  35.5  19    6  24.06 

11.695 

20  53  40i> 

29.02; 

'  30 1 19    1  32.69 

13.075 

20  42  52.2 

26.17 

30 

0  26.6  19    1  26.87j  13.015 

20  42  40.6 

25.95, 

31    18  56    6.58 

14.026 

20  33    2.2 

22.97 

31 

0  17.3' 18  56    2.51:13.944 

20  32  55.6 

22.78; 

32  18  50  23.001 14.526 

-20  24  30.7 

+19.63 

32 

0    7.7  18  50  21.1114.431 

-20  24  28.2 

+19.48' 
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Dsle. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aifcenslou. 

Diff.for 
Ihoor. 

-    Apparent 
DecUnatioii. 

Diff.for 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

Rigbt 
ARoentiion. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

Dur.  fbri 

Ihoarof 

Jan.  1 

h    m      8 
19  13  10.91 

13^626 

-25  id  54'.5 

+18.85 

d 

1 

h     m 
0  29.6 

h     m      a 
19  13  17.63 

13^640 

-23  18  45.2 

+I8i)0| 

2 

19  18  37.58 

13.597 

23  11     0.5 

20.64 

2 

0  31.1 

19  18  44.63 

13.61  i) 

23  10  49.9 

20.70 

3 

19  24    3.53 

13.566 

23    2  23.8 

22.41 

3 

0  32.6 

19  24  10.90 

13.579 

23    2  11.7 

22.48 

4 

19  29  28.71 

13.533 

22  53    4.7 

24.17 

4 

0  34.1 

19  29  36.40 

13.546 

22  52  51.0 

24.24 

5 

19  34  53.09 

13.498 

22  43    3.6 

25.91 

5 

0  35.5 

19  35    l.OJ) 

13.511 

22  42  48.3 

5G.98| 

6 

19  40  16.61 

13.461 

22  32  21.0 

27.63 

6 

0  37.0 

19  40  24.90 

13.473 

22  32    4.0 

27.71 

7 

19  45  39.20 

13.422 

22  20  57.3 

29.33 

7 

0  38.4 

19  45  47.79 

13-434 

22  20  38.6 

29.41, 

8 

19  5J     0.84 

13.382 

22    8  53.1 

31.01 

8 

0  39.8 

19  51     9.72 

13.393 

22    8*32.5 

31.091 

9 

19  56  21.50 

13.340 

21  56    8.8 

32.68 

9 

0  41.2 

19  56  30.67 

13.351 

21  55  46.3 

32.76 

10 

20    1  41.13 

13.297 

21  42  44.8 

34.32 

10 

0  42.6 

20    1  50.58 

13.307 

21  42  20.4 

34.40 

11 

20    6  59.70 

13J251 

21  28  41.8 

35.93 

11 

0  44.0 

20    7    9.41 

13.262 

21  28  15.4 

96.011 

12 

20  12  17.17 

13.205 

21  14    0.3 

37.52 

12 

0  45.3 

20  12  27.14 

13.216 

21  13  32.0 

37.60 

13 

20  17  33.52 

13.157 

20  58  41.1 

39.08 

13 

0  46.7 

20  17  43.75 

13.168 

20  58  10.7 

39.17 

14 

20  22  48.72 

13.109 

20  42  44.6 

40.62 

14 

0  48.0 

20  22  5950 

13.119 

20  42  12.1 

40.71 

15 

20  28    2.75 

13.060 

20  26  11.4 

42.14 

15 

0  49.3 

20  28  13.47 

13.070 

20  25  36iJ 

42J22 

16 

20  33  15.58 

13.009 

20    9    2.2 

43.62 

16 

0  60.5 

20  33  26.54 

13.019 

20    8  25.5 

43.71 

17 

20  38  27.19 

12.958 

19  51  17.8 

45.07 

17 

0  51.8 

20  38  38.38 

12.967 

19  50  38.9 

45.17 

18 

20  43  37.56 

12.906 

19  32  58.8 

46.50 

18 

0  53.0 

20  43  48.97 

12.915 

19  32  17.7 

46.60 

19 

20  48  46.67 

12.853 

19  14    5.8 

47.91 

19 

0  54.2 

20  48  58.29 

12.862 

19  13  22.6 

48.00 

20 

20  53  54.52 

12.800 

18  54  39.5 

49.28 

20 

0  65.4 

20  54    6.34 

12.809 

18  53  54.0 

49.37 

21 

20  59    1.10 

12.747 

18  34  40.7 

50.62 

21 

0  66.6 

20  59  13.11 

12.755 

16  33  53.0 

60.71 

22 

21     4    6.38 

12.693 

18  14  10.1 

51.92 

22 

0  57.7 

21    4  18.59 

12.701 

18  13  20i2 

52.02 

23 

21    9  10.37 

12.639 

17  53    8.5 

53i20 

23 

0  68.9 

21     9  22.77 

12.647 

17  52  16.3 

53.30 

24 

21  14  1?.07 

12.585 

17  31  36.6 

54.45 

24 

1    0.0 

21  14  25.64 

12.592 

17  30  42J8 

54.54 

25 

21  19  14.46 

12.531 

17    9  35.2 

55.66 

25 

1     1.0 

21  19  27J20 

12.538 

17    8  38.6 

65.76 

26 

21  24  14.55 

12.477 

16  47    5.1 

56.84 

26 

1     2.1 

21  24  27.46 

12.484 

16  46    62 

56.94 

27 

21  29  13.35 

12.423 

16  24    7.0 

57.99 

27 

1    3.1 

21  29  26.42 

12.430 

16  23    5.9 

68.08 

28 

21  34  10.86 

12.370 

16    0  41.7 

59.11 

28 

1    4.1 

21  34  24.09 

12.376 

15  59  38.5 

69.20 

29 

21  39    7.10 

12.317 

15  36  50.0 

60.20 

29 

1    5.1 

21  39  20.48 

12.323 

15  35  44.6 

6039  \ 

30 

21  44    2.07 

12.265 

15  12  32.6 

6Li» 

30 

1    6.1 

21  44  15.60 

12JW1 

15  11  25.1 

61.34 ! 

31 

21  48  55.81 

12.213 

14  47  50.4 

62.27 

31 

1    7.1 

21  49    9.46 

12.218 

14  46  40.7 

62.361 

Feb.  1 

21  53  48.31 

12.162 

14  22  44.0 

63.26 

1 

I    8.0 

21  54    2.09 

12.167 

14  21  32.3 

63.34* 

2 

21  58  39.59 

12.112 

13  57  14.3 

64.21 

2 

1    8.9 

21  58  53.50 

12.117 

13  56    0.6 

64J29 

3 

22    3  29.68 

12.063 

13  31  22.2 

65.12 

3 

1     9.8 

22    3  43.71 

12.068 

13  30    6.5 

65Jai 

4 

22    8  18.61 

12.015 

13    5    8.5 

66.01 

4 

1  10.7 

22    8  32.75 

12.020 

13    3  50.7 

66.10 

5 

22  13    6.40 

11.968 

12  38  33.8 

66.87 

5 

1  11.5 

22  13  20.66 

11.973 

12  37  14.1 

66.95 

6 

22  17  53.08 

11.922 

12  11  38.9 

67.70 

6 

1  12.4 

22  18    7.46 

11.927 

12  10  17.3 

67.78 

7 

22  22  38.68 

11.878 

11  44  24.6 

68.49 

7 

1  13.2 

22  22  53.17 

11.882 

11  43    1.1 

68.571 

8 

22  27  23.22 

11.834 

11  16  51.7 

69.25 

8 

1  14.0 

22  27  37.82 

11.839 

11  15  26.3 

69.33 

9 

22  32    6.73 

11.792 

10  49    1.0 

69.97 

9 

1  14.8 

22  32  21.44 

11.796 

10  47  33.7 

70.05 

10 

22  36  49.26 

11.752 

10  20  53.2 

70.67 

10 

1  15.5 

22  37    4.06 

11.756 

10  19  24.1 

70.74 

11 

22  41  30.83 

11.713 

9  52  29.1 

71.34 

11 

1  16.3 

22  41  45.72 

11.716 

9  50  58.3 

71.41 

12 

22  46  n.47 

11.675 

9  23  49.4 

71.97 

12 

1  17.0 

22  46  26.45 

11.678 

9  22  17.0 

72.04 

13 

22  50  51.22 

11.639 

8  54  55.0 

72.57 

13 

1  17.7 

22  51    6.30 

11.642 

8  53  20.9 

72.63 

14 

22  55  30.13 

11.604 

8  25  46.6 

73.13 

14 

1  18.4 

22  55  45.30 

11.608 

8  24  10.9 

73^ 

15 

23    0    8.22 

11.571 

7  56  24.9 

73.67 

15 

1  19.1 

23    0  23.48 

11.574 

7  54  47.7 

73.73 

16 

23    4  45.53 

11.539 

7  26  50.8 

74.17 

16 

1  19.8 

23    5    0.87 

11.542 

7  25  12.1 

74.23 

17 

23    9  22.08 

11.508 

6  57    5.0 

74.64 

17 

1  20.5 

23    9  37.51 

11.512 

6  55  24U:J 

74.70 

18 

23  13  57.91 

11.479 

6  27    8.3 

75.08 

18 

1  21.1 

23  14  13.43 

11.483 

6  25  26.7 

75.13 

19 

23  18  33.07 

11.452 

5  57    1.5 

75.49 

19 

1  21.8 

23  18  48.68 

11.455 

5  55  18.6 

75J>4| 

20 

23  23    7.61 

11.426 

5  26  45.3 

75.86 

20 

1  22.4 

23  23  23.30 

11.430 

6  25    1.1 

75.91 

21 

23  27  41.55 

11.402 

4  56  20.5 

76.20 

21 

1  23.0 

23  27  57.32 

11.406 

4  54  35.0 

76iW 

22 

23  32  14.92 

11.379 

4  25  47.8 

76.51 

22 

1  23.7 

23  32  30.78 

11.383 

4  24     1.0 

76.57, 

23 

23  36  47.76 

11.358 

3  55    8.0 

76.79 

23 

1  24.3 

23  37    3.72 

11.362 

3  53  20.0 

76.84 

24 

23  41  20.12 

11.339 

3  24  21.9 

77.04 

24 

1  24.9 

23  41  36.17 

11.343 

3  22  32.8 

77.09 

25 

23  45  52.04 

11.322 

2  53  30.2 

77.26 

25 

1  25.4 

23  46    8.18 

11.325 

2  51  40.1 

77.30 

26 

23  50  23.57 

11.306 

2  22  33.8 

77.44 

26 

1  26.0 

23  50  39.781 11.309 

2  20  42.7 

77.48 

27 

23  54  54.73 

11.291 

1  51  33.3 

77.59 

27 

1  26.6,23  55  11.02 

11.295 

1  49  41.3 

77.63 

28 

23  59  25.56 

11.278 

1  20  29.6 

77.71 

28 

1  27.2I23  59  41.95 

11.282 

1  18  36.7 

77.75! 

29 

0    3  56.11 

11J268 

0  49  23.3 

77.80 

29 

1  27.7 

0    4  12.59 

11.272      0  47  294> 

77.84 

30 

0    8  26.44 

11.259 

-  0  18  15.3 

77.86 

30 

1  28.3 

0    8  43.00 

11.263'- 0  16  20.7 

77.90 

31 

0  12  56.57 

11.252 

^  0  12  53.8 

+77.89 

31 

1  28.9 

0  13  13.23111.256+0  14  49i2 

+77.92 
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Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appaivnt 

Right 
Asconaion. 

Diff.for 
1  hour. 

Apparent 
Dedinatiou. 

Diff.for 
I  hour. 

Mean  Time 
of  Transit 

Ascension. 

Diff.  for 
Ih.of 
Long. 

Apparent 
DenlinnUon. 

iff.  for 

1  hour of 

fA>ng. 

h    m      s 

H 

O         1         II 

„ 

d 

h     m 

h     m      s 

s 

-8  47'29:6 

Mar.  1 

0     3  56.11 

11.268 

-  0  49  23.3 

+77.80 

1 

1  27.7 

0    4  12.59 

11572 

vn'M 

2 

0    8  26.44 

11J259 

-  0  18  15.3 

77.86 

2 

1  28.3 

0    8  43.00 

11.263 

-  0  16  20.7 

77.90 

3 

0  12  56.57 

11.252'+  0  12  53.8 

77.89 

3 

1  28.9 

0  13  13.23 

11.256 

+  0  14  49.2 

77.92 

4 

0  17  26.54 

11.247 

0  44    3.3 

77.89 

4 

1  29.4 

0  17  43.30 

11.251 

0  45  59.4 

77.92 

5 

0  2]  56.41 

11.243 

1  15  12.4 

77.86 

5 

1  30.0 

0  22  13.27 

11.247 

1  17    9.1 

77.88 

6 

0  26  26.22 

11.242 

1  46  20.3 

77.79 

6 

1  30.5 

0  26  43.18 

11.246 

*  1  48  17.6 

77.82 

7 

0  30  56.01 

11.242 

2  17  26.3 

77.70 

7 

1  31.1 

0  31  13.08 

11.246 

2  19  24.2 

77.73 

8 

0  35  25.83 

11.244 

2  48  29.8 

77.58 

8 

1  31.6 

0  35  43.00 

11.248 

2  50  28.2 

77.60 

9 

0  39  55.72 

11.248 

3  19  30.0 

77.43 

9 

1  32.2 

0  40  13.00 

11.252 

3  21  28.9 

77.45 

10 

0  44  25.73 

11.254 

3  50  26.1 

77.24 

10 

1  32.7 

0  44  43.12 

11.258 

3  52  25.5 

77.26 

11 

0  48  55.90 

11.261 

4  21  17.5 

77.03 

11 

1  33.3 

0  49  13.41 

11.266 

4  23  17.3 

77.05 

12 

0  53  26iJ7 

11.270 

4  52    3.4 

76.79 

12 

1  33.9 

0  53  43.90 

11.276 

4  54    3.5 

76.80 

13 

0  57  56.89 

11.281 

5  22  43.1 

76.52 

13 

1  34.4 

0  58  14.64 

11.287 

5  24  43.5 

76.53 

14 

I    2  27.79 

11.294 

5  53  16.0 

76.21 

14 

1  35.0 

1    2  45.67 

11.299 

5  55  16.6 

76.22 

15 

1    6  59,01 

11.308 

6  23  41.2 

75.87 

15 

1  35.6 

1    7  17.02 

11.314 

6  25  42.0 

75.89 

16 

1  11  30.60 

11.324 

6  53  58.0 

75.51 

16 

1  36.2 

1  11  48.75 

11.330 

6  55  59.0 

76.52 

17 

1  16    2.60 

11.342 

7  24    5.7 

75.12 

17 

1  36.8 

1  16  20.89 

11.348 

7  26    6.8 

75.13 

18 

1  20  35.04 

11.361 

7  54    3.6 

74.70 

18 

1  37.4 

1  20  53.48 

11.367 

7  56    4.8 

74.70 

19 

1  25    7.96 

11.382 

8  23  51.0 

74.24 

19 

1  38.0 

1  25  26.54 

11.388 

8  25  52.2 

74.24 

30 

1  29  41.39 

11.404 

8  53  27.0 

73.75 

20 

1  38.6 

1  30    0.12 

11.410 

8  55  28.2 

73.75 

21 

1  34  15.37 

11.428 

9  22  51.0 

73i» 

21 

1  39.2 

1  34  34.26 

11.434 

9  24  52.1 

73.23 

22 

1  38  49.93 

11.453 

9  52    2.2 

72.68 

22 

1  39.8 

1  39    8.98 

11.459 

9  54    3.1 

72.68 

23 

1  43  25.11 

11.479 

10  20  59.7 

72.10 

23 

1  40.5 

1  43  44.33 

11.486 

10  23    0.4 

72.09 

24 

1  48    0.93 

11.506 

10  49  42.9 

71.49 

24 

1  41.1 

1  48  20.33 

11.514 

10  51  43.3 

71.48 

25 

1  52  37.43 

11.535 

11  18  10.9 

70.85 

25 

1  41.8 

1  52  57.00 

11.543 

11  20  11.0 

70.83 

26 

1  57  14.63 

11.565 

11  46  23.1 

70.17 

26 

1  42.5 

1  57  34.38 

11.573 

11  48  22.9 

70.15 

27 

2    1  52.56 

11.596 

12  14  18.7 

69.46 

27 

1  43.2 

2    2  12.50 

11.604 

12  16  18.1 

69.44 

28 

2    6  31.25 

11.628 

12  41  56.9 

68.72 

28 

1  43.9 

2    6  51.39 

11.636 

12  43  55.9 

68.70 

29 

2  11  10.73 

11.66^ 

13    9  17.1 

67.95 

29 

1  44.6 

2  11  31.06 

11.670 

13  11  15.5 

67.93 

30 

2  15  51.02 

11.696 

13  36  18.4 

67.15 

30 

1  45.3 

2  16  11.55 

11.704 

ra  '^  16.2 

67.13 

31 

2  20  32.15 

11.732 

14    3    0.1 

66.32 

31 

1  46.1 

2  20  52.89 

11.740 

14    4  57.3 

66iK) 

Apr.  1 

2-25  14.14 

11.768 

14  29  21.4 

65.45 

1 

1  46.8 

2  25  35.09 

11.777 

14  31  17.9 

65.42 

2 

2  29  57.01 

11.805 

14  55  21.6 

64.56 

2 

1  47.6 

2  30  18.18 

11.814 

14  57  17.3 

64.52 

3 

2  34  40.78 

11.843 

15  21    0.0 

63.63 

3 

1  48.4 

2  a5    2.18 

11.852 

15  22  54.8 

63.60 

4 

2  39  25.48 

11.882 

15  46  15.8 

62.67 

4 

1  49.2 

2  39  47.11 

11.891 

15  48    9.7 

62.64 

5 

2  44  11.12 

11.922 

16  11    8.2 

61.69 

5 

1  50.0 

2  44  32.98 

11.931 

16  13    1.3 

61.65 

6 

2  48  57.71 

11.962 

16  35  36.7 

60.68 

6 

1  50.9 

2  49  19.81 

11.972 

16  37  28.8 

60.63 

7 

2  53  45.27 

12.002 

16  59  40.6 

59.63 

7 

1  51.7 

2  54    7.62 

12.012 

17    1  31.6 

59.59 

8 

2  58  33.82 

12.044 

17  23  19.0 

58.56 

8 

1  52.6 

2  58  56.42 

12.054 

17  25    8.8 

58.51 

9 

3    3  23.37 

12.086 

17  46  31.2 

57.46 

9 

1  53.5 

3    3  46.23 

12.097 

17  48  li).8 

57.40 

10 

3    8  13.94 

12.128 

18    9  16.6 

56.32 

10 

1  54.4 

3    8  37.06 

12.139 

18  11    3.9 

56.27 

11 

3  13    5.52 

12.170 

18  31  34.5 

55.16 

11 

1  55.3 

3  13  28.91 

12.182 

18  33  20.4 

55.10 

12 

3  17  58.12 

12.213 

18  53  24.1 

53.97 

12 

1  56.2 

3  18  21.78 

12.224 

19  55    8.5 

53.91 

13 

3  22  51.74 

12.255 

19  14  44.8 

52.75 

13 

1  57.2 

3  23  15.67 

12.267 

19  16  27.7 

52.69 

14 

3  27  46.38 

12.298 

19  35  35.9 

51.50 

14 

1  58.1 

3  28  10.59 

12.310 

19  37  17iJ 

51.43 

15 

3  32  42.03 

12.340 

19  55  56.7 

50.22 

15 

1  59.1 

3  33    663 

12.352 

19  57  36.3 

50.16 

16 

3  37  38.70 

12.382 

20  15  46.5 

48.92 

16 

2    0.1 

3  38    3.50 

12.395 

20  17  24.4 

48.85 

17 

3  42  36.37 

12.424 

20  35    4.8 

47.59 

17 

2    \Si 

3  43    1.47 

12.436 

20  36  40.8 

47.51 

18 

3  47  35.03 

12.465 

20  53  50.9 

46.24 

18 

2    2.2 

3  48    0.42 

12.477 

20  55  24.9 

46.15 

19 

3  52  34.66 

12.504 

21  12    4.0 

44.85 

19 

2    3.2 

3  53    0.34 

12.517 

21  13  36.0 

44.76 

20 

3  57  35.23 

12.543 

21  29  43.5 

43.44 

20 

2    4.3 

3  58    1.21 

12.556 

21  31  13.4 

43.35 

21 

4    2  36.73 

12.581 

21  46  48.9 

42.01 

21 

2    5.4 

4    3    3.02 

12.594 

21  48  16.6 

41.91 

22 

4    7  39.13 

12.618 

22    3  19.6 

40.55 

22 

2    6.5 

4    8    5.74 

12.631 

22    4  44.9 

40.45 

23 

4  12  42.40 

12.654 

22  19  14.9 

39.06 

23 

2    7.6 

4  13    9.32 

12.667 

22  20  37.8 

38.96 

24 

4  17  46.52 

12.689 

22  34  34.2 

37.55 

24 

2    8.7 

4  18  13.75 

12.702 

22  35  54.6 

37.44 

25 

4  22  51.45 

12.722 

22  49  17.0 

36.02 

25 

2    9.9 

4  23  18.99 

12.735 

22  50  34.8 

35.91 

26 

4  27  57.15 

12.753 

23    3  22.8 

34.46 

26 

2  11.0 

4  28  25.00 

12.766 

23    4  37.8 

34.35 

27 

4  33    3.58 

12.783 

23  16  51.0 

32.89 

27 

2  12.2 

4  33  31.75 

12.796 

23  18    3.3 

32.77 

5» 

4  38  10.70 

12.811 

23  29  41.3 

31.30 

28 

2  13.4 

4  38  39.19 

12.824 

23  30  50.7 

31.17 

29 

4  43  18.48 

12.837 

23  41  53.0 

29.68 

29 

2  14.6 

4  43  47.28 

12.850 

23  42  59^ 

29.55 

30 

4  48  26.86 

12.861 

23  53  25.8 

28.05 

30 

2  15.8 

4  48  55.97 

12.874 

23  54  29.2 

27.92 

31 

4  53  35.80  12.88314^24    4  19.3 

+26.40 

31 

2  17.0 

4  54    5.21 

12.896 

+24    5  19.5 

+26.27 

45 
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VENUS,  1871, 


Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT.                           1 

Aicenglon. 

Diff.  for 
1  liour.- 

Apparent 
DedlDaUon. 

DUr.for 
Ihoor. 

Mean  Time 
ofTnmrit 

Ascension. 

Diff.  for 
lh.or 
Long. 

Apparent 
Declination. 

Diir.for. 
Ihoor  of; 

May  1 

h     in      M 
4  53  35.80 

12*883 

+24     4  19!3 

+2^.40 

d 

1 

h     m 
2  17.0 

h     m      ■ 
4  54    5J21 

12'896 

+2l    6  19.5 

+a6'27' 

^2 

4  58  45.24 

12.903 

24  14  33.1 

24.74 

2 

2  18.2 

4  59  14.96 

12.916 

24  15  29.9 

24.60 

3 

5    3  55.14 

12.921 

24  24     6.8 

23.06 

3 

2  19.4 

5    4  25.17 

12.934 

24  25    0.3 

22il2 

4 

5    9    5.46 

12.937 

24  33    0.1 

21.37 

4 

2  20.6 

5    9  35.78 

12.950 

24  33  50.1 

21  Jti 

5 

5  14  16.13 

12.951 

24  41  12.7 

19.67 

5 

2  21.9 

5  14  46.75 

12.963 

24  41  59.0 

19.52 

6 

5  19  27.09 

12.962 

24  48  44.2 

17.96 

6 

2  23.1 

5  19  58.01 

12.974 

24  49  26.8 

17.«0' 

7 

5  24  38.29 

12.971 

24  55  34.5 

16.24 

7 

2  24.4 

5  25    9.50 

12.983 

24  56  13.4 

16.08 

8 

5  29  49.68 

12.978 

25    1  43.4 

14.51 

8 

2  25.6 

5  30  21.18 

12.990 

25    2  18.4 

14.34 

9 

5  35    1.20 

12.982 

25    7  10.7 

12.77 

9 

2  26.9 

5  35  32.98 

12.993 

25    7  41.7 

12.60  [ 

10 

6  40  12.79 

12.984 

25  11  56.1 

11.02 

10 

2  28.1 

5  40  44.84 

12.995 

25  12  23.1 

10.85; 

11 

5  45  24.40 

12.983 

25  15  59.6 

9.27 

11 

2  29.4 

5  45  56.71 

12.994 

25  16  22.5 

9.10 

12 

5  50  35.95 

12.979 

25  19  21.1 

7.52 

12 

2  30.6 

5  51     8.52 

12.990 

25  19  39.b 

7.34 

13 

5  55  47.38 

12.973 

25  22    0.6 

5.77 

13 

2  31.9 

5  56  20.21 

12.983 

25  22  15.0 

5.59 

14 

6    0  58.63 

12.964 

25  23  58.0 

4.01 

14 

2  33.1 

6    1  31.71 

12.974 

25  24    8.0 

3.83 

15 

6    6    9.62 

12.952 

25  25  13.2 

2M 

15 

2  34.4 

6    6  42.94 

12.962 

25  25  18.7 

2.07 

16 

6  11  20.29 

12.937 

25  25  46.3 

+  0.50 

16 

2  35.6 

6  11  53.84 

12.947 

25  25  47.3 

+  0.32 

17 

6  16  30.58 

12.920 

25  25  37.3 

-  1.25 

17 

2  36.8 

6  17    4.35 

12.929 

25  25  33.8 

-  1.44, 

18 

6  21  40.42 

12.899 

25  24  46.3 

2.99 

18 

2  38.1 

6  22  14.39 

12.908 

25  24  38i3 

3.19 

19 

6  26  49.73 

12.876 

25  23  13.5 

4.73 

19 

2  39.3 

6  27  23.90 

12.884 

25  23    0.7 

4.93 

20 

6  31  58.45 

12.850 

25  20  59.1 

6.47 

20 

2  40.5 

6  32  32.81 

12.857 

25  20  41.5 

6.67 

21 

6  37    6.50 

12.820 

25  18    3.1 

8.20 

21 

2  41.7 

6  37  41.04 

12.827 

25  17  40.8 

8.39  s 

22 

6  42  13.81 

12.788 

25  14  25.8 

9.92 

22 

2  42.8 

6  42  48.51 

12.795 

25  13  58.7 

10.12. 

23 

6  47  20.32 

12.753 

25  10    7.4 

11.61 

23 

2  44.0 

6  47  55.17 

12.759 

25    9  35.4 

11.821 

24 

6  52  25.96 

12.716 

25    5    8.2 

13.31 

24 

2  45.1 

6  53    0.95 

12.721 

25    4  31.3 

l3J>ll 

25 

6  57  30.66 

12.675 

24  59  28.6 

14.99 

25 

2  46.3 

6  58    5.78 

12.681 

24  58  46.8 

15.19 1 

26 

7    2  34.36 

12.633 

24  53    8.9 

16.66 

26 

2  47.4 

7    3    9.60 

12.637 

24  52  22.1 

16.86 

27 

7    7  37.00 

12.587 

24  46    9.3 

18.31 

27 

2  48.5 

7    8  12.34 

12.591 

24  45  17.6 

18.51 

28 

7  12  38.51 

12.538 

24  38  30.3 

19.94 

28 

2  49.6 

7  13  13.94 

12.542 

24  37  33.7 

20.15; 

29 

7  17  38.82 

12.487 

24  30  12.3 

21.55 

29 

2  50.6 

7  18  14.33 

12.491 

24  29  10.7 

21.76 

30 

7  22  37.89 

12.434 

24  21  15.8 

23.15 

30 

2  51.7 

7  23  13.46 

12.437 

24  20    9J2 

23.35 

31 

7  27  35.66 

12.379 

24  11  41.2 

24.73 

31 

2  52.7 

7  28  UJUS 

12.381 

24  10  29.7 

24  iW 

Junel 

7  32  32.08 

12.322 

24    1  28.9 

26.29 

1 

2  53.7 

7-33    7.74 

12.323 

24    0  42.6 

96.49 

2 

7  37  27.10 

12.263 

23  50  39.6 

27.82 

2 

2  54.7 

7  38    2.79 

12.264 

23  49  18.4 

28.02 

3 

7  42  20.68 

12.202 

23  39  13.8 

29.33 

3 

2  55.6 

7  42  56.39 

12Ja03 

23  37  47.7 

29.53 

4 

7  47  12.78 

12.139 

23  27  12.0 

30.82 

4 

2  56.5 

7  47  48.49 

12.140 

23  25  41.0 

31.02 

5 

7  52    3.35 

12.075 

23  14  34.8 

32.28 

5 

2  57.4 

7  52  39.06 

12.075 

23  12  59.0 

32.48 

6 

7  56  52.36 

12.009 

23    1  22.7 

33.72 

6 

2  58.3 

7  57  28.05 

12.008 

22  59  42i2 

33.92 

7 

8    1  39.76 

11.941 

22  47  36.3 

35.14 

7 

2  59.2 

8    2  15.41 

11.939 

22  45  51.1 

35.33 

8 

8    6  25.52 

11.872 

22  33  16.3 

36.53 

8 

3    0.0 

8    7    1.12 

11.870 

22  31  26.4 

36.72 

9 

8  11    9.62 

11.802 

22  18  23.2 

37.89 

9 

3    0.8 

8  11  45.16 

11.800 

22  16  28.8 

38.08 

10 

8  15  52.03 

11.731 

22    2  57.7 

39.23 

10 

3    1.5 

8  16  27.51 

11.728 

22    0  58.8 

39.41 

11 

8  20  32.72 

11.659 

21  47    0.5 

40.53 

11 

3    2.3 

8  21     8.12 

11.656 

21  44  57.1 

40.72 

12 

8  25  11.65 

11.585 

21  30  32.2 

41.82 

12 

3    3.0 

8  25  46.96 

11.582 

21  28  24.4 

42.00 

13 

8  29  48.80 

11.511 

21  13  33.4 

43.07 

13 

3    3.6 

8  30  24.01 

11.506 

21  11  21.4 

43.25 

14 

8  34  24.15 

11.435 

20  56    5.0 

44.29 

14 

3    4.3 

8  34  59.25 

11.430 

20  53  48.8 

44.47 

15 

8  38  57.67 

11.359 

20  38    7.5 

45.49 

15 

3    4.9 

8  39  32.66 

11.353 

20  35  47.1 

45.66 

16 

8  43  29.35 

11.281 

20  19  41.6 

46.66 

16 

3    5.5 

8  44    4.21 

11.275 

20  17  17.1 

46.83 

17 

8  47  59.17 

11.203 

20    0  48.0 

47.80 

17 

3    6.0 

8  48  33.88  11.197 

19  58  19.6 

47.96 

18 

8  52  27.10 

11.124 

19  41  27.5 

48.91 

18 

3    6.5 

8  53    1.66  11.118 

19  38  555 

49.07 

19 

8  56  53.12 

11.044 

19  21  40.7 

49.98 

19 

3    7.0 

8  57  27.53 

11.038 

19  19    4.7 

60.14 

20 

9    1  17i21 

10.963 

19     1  28.5 

51.02 

20 

3    7.5 

9    1  51.46 

10.957 

18  58  48.9 

61.18 

21 

9    5  39.36 

10.882 

18  40  51.6 

52.04 

21 

3    7.9 

9    6  13.44 

10.874 

18  38    8.4 

62.19 

22 

9    9  59.56 

10.800 

18  19  50.6 

53.03 

22 

3    8.3 

9  10  33.44 

10.792 

18  17    4.0 

53.17 

23 

9  14  17.78 

10.717 

17  58  26.4 

53.98 

23 

3    8.6 

9  14  51.46  10.709 

17  55  36.5 

54.12 

24 

9  18  34.00 

10.634 

17  36  39.7 

54.90 

24 

3    9.0 

9  19    747  10.625 

17  33  46.6 

55.03 

25 

9  22  4SJ20 

10.550 

17  14  31.2 

55.79 

25 

3    9.3 

9  23  21.46  10.541 

17  11  35.1 

65.92 

26 

9  27    0.38 

10.465 

16  52    1.8 

56.66 

26 

3    9.5 

9  27  33.42  10.456 

16  49    2.7 

56.77 

27 

9  31  10.54 

10.380 

16  29  12.2 

57.48 

27 

3    9.7 

9  31  43.34  10.371 

16  26  10.3 

57.59 

28 

9  35  18.65 

10.295 

16    6    3.1 

58.27 

28 

3    9.9 

9  35  51.22  10.285 

16    2  58.5 

58.38' 

29 

9  39  24.71 

10.210 

15  42  :».4 

59.03 

29 

3  10.1 

9  39  57.04  10.200 

15  39  28.2 

59.14  ; 

30 

9  48  28.72 

10.124 

15  18  49.8 

59.76 

30 

3  10.2 

9  44    0.80  10.114 

15  15  40i2 

59.86; 

31 

0  47  30.671 10.038 

+14  54  47.0 

-60.47 

31 

3  10.3 

9  48    2.49  10.027 

+14  51  35.1 

-60.561 

TBNU8,  18ri< 
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Date. 
1871. 

FOB  WASHINOTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT.                          | 

AseenaioiL 

Dlff.  for 
Ibour. 

DtSSToL 

Die  for 
Ihoor. 

Mean  Time 
of  Transit. 

Avc<<DHion. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

Diff.  for 
Ihouiof 
Uona. 

July  1 

h    m      ■ 
9  47  30.67 

10!038 

+ll  54  47!0 

-6(^46 

d     h     m  1     h    m     ■ 
1     3  10.3,    9  48    2.49 

10*027 

+ll  5f  35:1 

-60?56! 

2 

9  51  30.55 

9.952 

14  30  27.7 

61.13 

2    3  10.3    9  52    2.10 

9.941 

14  27  13.7 

61.221 

3 

9  55  28.36 

9.866 

14    5  52.8 

61.77 

3    3  10.4    9  55  59.64 

9.854 

14    2  36.7 

61.85 

4 

9  59  24.10 

9.779 

13  41     2.9 

62.38 

4    3  10.3    9  59  55.10 

9.768 

13  37  44.9 

62.46 ' 

5 

10    3  17.76 

9.693 

13  15  58.8 

62.95 

5    3  10.3  10    3  48.48 

9.681 

13  12  39.1 

63.03 

6 

10    7    9.34 

9.606 

12  50  41.3 

63.50 

6    3  10.2 

10    7  39.77 

9/)04 

12  47  19.9 

63.57 

7 

10  10  58.83 

9.511^ 

12  25  11.1 

64.01 

7    3  10.1 

10  11  28.97 

9.506 

12  21  48.1 

64.07 

8 

10  14  46.24 

9.432 

11  59  28.8 

64.50 

8    3    9.9 

10  15  16.08 

9.419 

11  5G    4.5 

64.55! 

9 

10  18  31J36 

9.345 

11  33  35.2 

64.96 

9    3    9.7 

10  19    1.09 

9.332 

11  30    9.7 

65.011 

10 

10-  22  14.79 

9iJ58 

11     7  31.0 

65.39 

10    3    9.5 

10  22  44.01 

9.244 

11     4    4.4 

65.43 

11 

10  25  55.92 

9.170 

10  41  169 

65.78 

11    3    9.2 

10  26  24.82 

9.156 

10  37  49.4 

65.821 

1'^ 

10  29  34.94 

9.082 

10  14  53.7 

66.15 

12    3    8.9 

10  30    3.52 

9.068 

10  11  25-3 

66.18 

13 

10  33  11.84 

8im3 

9  48  22.1 

66.48 

13    3    8.6 

10  33  40.10 

8.979 

9  44  53.0 

66.51 

14 

10  36  46.61 

8.904 

9  21  42.8 

66.79 

14    3    8.2 

10  37  14.53 

8.890 

9  18  13.2 

66.81 

1          *^ 

10  40  19.23 

8.814 

8  54  56.5 

67.06 

15    3    7.8 

10  40  4&80 

8.800 

8  51  26.5 

67.08 

'         16 

10  43  49.68 

8.723 

8  28    3.9 

67.31 

16    3    7.4 

10  44  16.90 

8.708 

8  24  33.6 

67.32 

17 

10  47  17.93 

8.631 

8     1     5.7 

67.53 

17    3    6.9 

10  47  44.80 

8.616 

7  57  35.3 

67i>3 

1» 

10  50  43.96 

8.538 

7  34    2.8 

67.71 

18    3    6.4 

10  51  10.47 

8.523 

7  30  32.4 

67.70  i 

19 

10  54    7.75 

8.444 

7    6  56.0 

67.85 

19    3    5.9 

10  54  33.89 

8.429 

7    3  25.8 

67.85; 

20 

10  57  29J27 

8.349 

6  39  46.1 

67.97 

20    3    5.3 

10  57  55.03 

8.333 

6  36  liiJ2 

67.96 

21 

11     0  48.48 

8.252 

6  12  33.8 

68.05 

21    3    4.6 

11     1  13.85 

8.235 

6    9    4.3 

68.03 

22 

11     4    5.34 

8.153 

5  45  19.8 

68.10 

22    3    4.0 

11    4  30.32 

8.136 

5  41  50.9 

68.08 

23 

11     7  19.81 

8.053 

5  18    5.0 

68.12 

23    3    3.3 

11     7  44.39 

8.035 

5  14  36.9 

68.09 

24 

11  10  31.85 

7.950 

4  50  50.2 

68.10 

24    3    2.5 

11  10  56.01 

7.933 

4  47  23.1 

68.06, 

25 

11  13  41.41 

7.846 

4  23  36.3 

68.05 

25    3    1.7 

11  14    5.15 

7J826 

4  20  10.2 

68.01 1 

26 

11  16  48.45 

7.740 

3  56  24.0 

67,97 

26    3    0.9 

11  17  11.76 

7.721 

3  52  59.1 

67.91 

27 

11  19  52.91 

7.631 

3  29  14.1 

67.85 

27    3    0.0 

11  20  15.78 

7.613 

3  25  50.6 

67.79 

28 

11  22  54.73 

7.520 

3    2    7.6 

67.69 

28    2  59.1 

11  23  17.16 

7.502 

2  58  45.6 

67.62 

29 

11  25  5a87 

7.407 

2  35    5.2 

67.50 

29    2  58.1 

11  26  15.84 

7.388 

2  31  44.9 

67.43 

30 

11  2S50J26 

7.291 

2    8    7.8 

67.27 

30    2  57.1 

11  29  11,76 

7.272 

2    4  49.3 

67.20  < 

i     31 

11  31  43.84 

7.173 

1  41  16.3 

67.01 

31    2  56.1 

11  32    4.87 

7.153 

1  37  59.7 

66.93! 

Aug.l 

11  34  34.54 

7.052 

1  14  31.5 

66.71 

1    2  55.0 

11  34  55.09 

7.031 

1  11  17.0 

66.62 

2 

11  37  22.30 

6.928 

0  47  54.3 

66.38 

2    2  53.8 

11  37  42.35 

6.906 

0  44  42.0 

66.28 

3 

11  40    7.04 

6.800 

+  0  21  25.5 

66.01 

3    2  52.6 

11  40  26.58 

6.779 

+  0  18  15.6 

65.91 

4 

11  42  48.69 

6.670 

-  0    4  53.9 

65.60 

4    2  51.4 

11  43    7.72 

6.648 

-  0    8    1.2 

65.49 

5 

11  45  27.17 

6.536 

0  31    2.9 

&5.15 

5    2  50.1 

11  45  45.67 

6i>13 

0  34    7.5 

65.03 

6 

11  48    2.38 

6.398 

0  57    0.7 

64.66 

6    2  48.7 

11  48  20.34 

6.375 

1    0    2.5 

64.54 

7 

11  50  34.23 

6.256 

1  22  46.5 

64.14 

7    2  47.3 

11  50  51.65 

6.233 

1  25  45.3 

64.01 

8 

11  53    2.63 

6.110 

1  48  1!).3 

63.58 

8    2  45.8 

11  53  19.50 

6.087 

1  51  14.9 

63.44 

9 

11  55  27,47 

5.959 

2  13  38.0 

62.97 

9    2  44.3 

11  55  43.77 

6.935 

2  16  30.3 

62.83 

10 

11  57  48.64 

5.804 

2  38  41.5 

62.32 

10    2  42.7 

11  58    4.35 

5.779 

2  41  30.4 

62.17 

11 

12    0    6.02 

5.643 

3    3  28.8 

61.62 

11    2  41.0 

12    0  21.14 

5.619 

3    6  14.1 

61.46 

12 

12    2  19.48 

5.477 

3  27  58.8 

60.87 

12    2  39.3 

12    2  34.00 

5.452 

3  30  40.3 

60.71 

13 

12    4  28.88 

5.305 

3  52  10.4 

60.08 

13    2  37.5 

12    4  42.79 

5.279 

3  54  47.9 

59.91 

14 

12    6  34.08 

5.127 

4  16    2.3 

59.23 

14    2  35.6 

12    6  47.36 

5.101 

4  18  35.8 

59.06 

15 

12    8  34.93 

4.943 

4  39  33.3 

58.34 

15    2  33  7 

12    8  47.57 

4.916 

4  42    2.6 

58.16 

16 

12  10  31.27 

4.751 

5    2  42.1 

57.38 

16    2  31.7 

12  10  43.26 

4.724 

5    5    7.0 

57.20 

17 

12  12  22.93 

4.552 

5  25  27.1 

56.36 

17    2  29.6 

12  12  34.25 

4.524 

5  27  47.5 

56.17 

18 

12  14    9.72 

4.346 

5  47  46.9 

55.27 

18    2  27.5 

12  14  20.37 

4.318 

5  50    2.6 

55.08 

19 

12  15  51.46 

4.131 

6    9  39.9 

54.12 

19    2  25.2 

12  16    1.43 

4.102 

6  11  50.7 

63.92 

20 

12  17  27.94 

3.908 

6  31    4.3 

52.90 

20    2  22.9 

12  17  37.22 

3.879 

6  33  10.1 

52.69 

2] 

12  18  58.97 

3.676 

6  51  58.5 

51.60 

21     2  20.4 

12  19    7.54 

3.647 

6  53  59.2 

51.39 

22 

12  20  24.33 

3.436 

7  12  20.8 

50.24 

22    2  17.9 

12  20  32.20 

3.407 

7  14  16.2 

50.02 

23 

12  21  43.84 

3.188 

7  32    9.4 

48.79 

23    2  15.3 

12  21  51.00 

3.158 

7  33  59.3 

48.56 

24 

12  22  57.29 

2.931 

7  51  22.3 

47.26 

24    2  12.6 

12  23    3.73    2.901 

7  53    6.5 

47.02 

25 

12  24    4.46 

2.665 

8    9  57.4 

45.64 

25    2    9.7 

12  24  10.201   2.636 

8  11  35.8 

45.40 

26 

12  25    5.15 

2.390 

8  27  52.5 

43.93 

26    2    6.8  12  25  10.18    UMl 

8  29  25.1 

43.69 

27 

12  25  59.14 

2.107 

8  45    5.4 

42.13 

27    2    3.8  12  26    3.46    2.078 

8  46  32.1 

41.88 

28 

12  26  46.21 

1.814 

9     1  33.9 

40.23 

28    2    0.6  12  26  49.83    1.786 

9    2  54.5 

39.97 

29   12  27  26.16 

1.513 

9  17  15.5 

38.22 

29     1  f7.3  12  27  29.10:    1.485 

9  18  30.0 

37.97 

30  12  27  58.80 

1.205 

9  32    7.8 

36.11 

30    1  53.9  12  28    1.07f    1.177 

9  33  16.1 

a->.86 

31    12  28  23.94 

+0.889 

-  9  46    8.2 

-33.90 

31     1  50.4: 12  28  25.56  +0.862 

-  9  47  10.3 

-33.65 
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Date. 
1871. 

FOB  WASHINGTON  MEAN  NOON. 

POR  MERIDIAN  TRANSIT.                           | 

Ascension. 

DUr.for 
1  hour. 

Apparent 
Declination. 

DiiKfor 
Ihoor. 

Mean  Time 
of  Transit. 

Ascension. 

Diff.  for 
Ih.  of 
Long. 

Apparent 
Derlinatfon. 

iHLfor 
Ihoorof 
Loa«. 

h     m     s 

s 

O         0         II 

II 

d     h     m 

h     m      s 

s 

O          t         II 

Septl    12  28  41.42 

+0.566 

-  9  59  14.2 

-31.58 

1     1  46.7 

12  28  42.40 

+0.541 

-10    0  10.2 

-3l!33 

2   12  28  51.07 

+0.237 

10  11  23.3 

29.15 

2    1  43.0 

12  28  51.46|+0J;>13 

10  12  13.2 

28.90 

3 

12  28  52.77 

-0.097 

10  22  32.8 

26.61 

3    1  39.1 

12  28  52.59 

-0.120 

10  23  16.6 

26.36 

4 

12  28  46.39 

0.435 

10  32  39.9 

23.96 

4     1  35.0 

12  28  45.68 

0.457 

10  33  17.7 

2:1.71 

5 

12  28  31.84 

0.777 

10  41  41.9 

21.19 

5    1  30.8 

12  28  30.64 

0.797 

10  42  13.9 

23.95 

6 

12  28    9.05 

1.122 

10  49  36.2 

18.31 

6    1  26.5 

12  28    7.41 

1.139 

10  50    2.5 

18.08 

7 

12  27  37.98 

1.467 

10  56  20.1 

15.32 

7    1  22.0 

12  27  35il6 

1.481 

10  56  40.9 

15.10 

8 

12  26  58.65 

1.811 

11     1  51.1 

12.23 

8    1  17.5 

12  26  56.30 

1.823 

11     2    6.7 

12.02 

9 

12  26  11.09 

2.152 

11    6    6.5 

9.03 

9    1  12.7 

12  26    8.48 

2.162 

11     6  17.31 

8.S4 

10 

12  25  15.39 

2.489 

11    9    3.9 

5.73 

10    1    7,9 

12  25  12.57 

2.496 

11    9  10.3 

5.56 

11 

12  24  11.67 

2.820 

11  10  41.0 

-  2.34 

11     1    2.9 

12  24    8.70 

2.824 

11  10  43.4 

-  2.19 

12 

12  23    0.11 

3.142 

11  10  55.9 

+  1,12 

12    0  57.7 

12  22  57.07 

3.143 

11  10  54.7 

+.  156 

13 

12  21  40.94 

3.453 

11    9  46.8 

4.65 

13    0  525 

12  21  37.91 

3.452 

11    9  42.6 

4.77 

14 

12  20  14.45 

3.751 

11    7  12.2 

8.23 

14    0  47.1 

12  20  11.50 

3.747 

11     7    5.7 

8.32 

15 

12  18  40.99 

4.033 

11    3  11.4 

11.84 

15    0  41.6 

12  18  38iJ0 

4.026 

11    3    3.1 

lli)0 

16 

12  17    1.00 

4.296 

10  57  43.8 

15.46 

16    0  36.1 

12  16  58.42 

4i286 

10  57  34.4 

15.49 

17 

12  15  14i)5 

4.537 

10  50  49iJ 

19.08 

17    0  30.4 

12  15  12.65 

4.524 

10  50  39.5 

19.08 

18 

12  13  23.38 

4.754 

10  42  28.1 

22.67 

18    0  24.6 

12  13  21.43 

4.739 

10  42  18.9 

2264, 

19 

12  11  26.91 

4.945 

10  32  41.7 

26.19 

19    0  18.7 

12  11  25.37 

4.928 

10  32  33j6 

26.13 

20 

12    9  26.22 

5.107 

10  21  31.9 

29.61 

20    0  12.8 

12    9  25.13 

5.087 

10  21  25.6 

29.53 

21 

12    7  22.02 

5i237 

10    9    1.2 

32.92 

21    0    6.8 

12    7  21.43 

5iJ16 

10    8  57.4 

32JiO 

22 

12    5  15.09 

5.334 

9  55  12.8 

36.08 

22    0    0.8 

12    5  15.02 

5.312 

9  55  12.3 

35iJ3 

22  23  54.7 

12    3    6.71 

5.374 

9  40  14i2 

38.88 

23 

12    3    6.24 

5.397 

9  40  10.8 

39.05 

23  23  48.6 

12    0  57.33 

5.401 

9  24    7.8 

41.62! 

24 

12    0  56.32 

5.424 

9  23  59.9 

41.81 

24  23  42.5 

11  58  47.75 

5.391 

9    6  5a4 

44.13 

25 

11  58  46.19 

5.414 

9    6  45.5 

44.34 

25  23  36.5 

11  56  38.85 

5.344 

8  48  51.8 

46.38; 

26 

11  56  36.76 

5.366 

8  48  33.5 

46.61 

26  23  30.4 

11  54  31.51 

5J261 

8  29  54.5 

48.34 

27 

11  54  28.91 

5.282 

8  29  30.6 

48.57 

27  23  24.4 

11  52  26.58 

5.143 

8  10  13.5 

50.01; 

28 

11  52  23.52 

5.161 

8    9  43.8 

50.26 

28  23  18.5 

11  50  24ii9 

4.991 

7  49  56.3 

51.37; 

29 

11  50  21.43 

5.007 

7  49  20.6 

51.62 

29  23  12.6 

11  48  27ii5 

4.806 

7  29  10.3 

52.41 

30 

11  48  23.45 

4.819 

7  28  28.6 

52.65 

30  23    6.8 

11  46  34.43 

4.591 

7    8    3.1 

53.131 

Oct.  1 

11  46  30.35 

4.601 

7    7  15.7 

53.36 

1  23    1.1 

11  44  47.12 

4.347 

6  46  42.5 

53U>3 

2 

11  44  42.84 

4.354 

6  45  49.6 

53.75 

2  22  55.4 

11  43    5.97 

4.078 

6  25  16.0 

53.62 

3 

11  43    1.58 

4.081 

6  24  18.0 

63.82 

3  22  49.9 

11  41  31.58 

3.785 

6    3  51.0 

53.41. 

4 

11  41  27.15 

3.784 

6    2  48.4 

53.59 

4  22  44.6 

11  40    4.46 

ZAlZ 

5  42  34.6 

52i)l 

5 

11  40    0.09 

3.468 

5  41  27.9 

53.06 

5  22  39.3 

11  38  45.(^ 

3.142 

5  21  33.7 

52.13 

6 

11  38  40.82 

3.135 

5  20  23.4 

52.26 

6  22  34i2 

11  37  33.74 

2.798 

5    0  54.6 

51.09 

7 

11  37  29.74 

2.787 

4  59  41.3 

bXStQ 

7  22  29.2 

11  36  30.84 

2.442 

4  40  43.2 

49j?2, 

8 

11  36  27.15 

2.427 

4  39  27.5 

49.90 

8  22  24.4 

11  35  36.59 

2.078 

4  21    4.8 

48.34 

9 

11  35  33.29 

2.060 

4  19  47.5 

48.39 

9  22  19.7 

11  34  51.17 

1.707 

4    2    4.3 

46.67 

10 

11  34  48.33 

1.686 

4    0  46.1 

46.69 

10  22  15.2 

11  34  14.71 

1.331 

3  43  46.0 

44.83 

11 

11  34  12.40 

1.308 

3  42  27.5 

44.83 

U  22  10.8 

11  33  47.29 

0.954 

3  26  13.5 

42.85 

12 

11  33  45.57 

0.928 

3  24  55.4 

42.82 

12  22    6.5 

11  33  28.92 

0.577 

3    9  305 

40.74 

13 

11  33  27.84 

OMO 

3    8  13.1 

40.68 

13  22    2.4 

11  33  19.57 

-0.202 

2  53  38.9 

38.52 

14 

11  33  19.20 

-0.172 

2  52  23.5 

38.44 

14  21  58.5 

11  33  19.19 

+0.170 

2  38  42.1 

36.21 

15 

11  33  19.57 

+0502 

2  37  28.8 

36.11 

15  21  54.7 

11  33  27.6fl^ 

0.538 

2  24  41.5 

33i» 

16 

11  33  28.85 

0.570 

2  23  30.9 

33.71 

16  21  51.1 

11  33  44.94 

0.900 

2  11  38.7 

31.40 

17 

11  33  46.91 

0.933 

2  10  31.3 

31.25 

17  21  47.6 

11  34  10.80 

1.255 

1  59  34.8 

28.92 

18 

11  34  13.61 

liJ90 

1  58  31.0 

28.76 

18  21  44.2 

11  34  45.10 

1.603 

1  48  30.6 

26.42 

19 

11  34  48.77 

1.639 

1  47  30.9 

26.24 

19  21  41.0 

11  35  27.65 

1.943 

1  38  26.6 

23iM) 

20 

11  35  32.20 

1.979 

1  37  31.4 

23.71 

20  21  37.9 

11  36  18^28 

2.275 

1  29  23J2 

21.38' 

21 

11  36  23.71 

2.312 

1  28  32.8 

21.17 

21  21  34.9 

11  37  16.77 

2.598 

1  21  20i> 

18.85 

22 

11  37  23.09 

2.635 

1  20  35.2 

18.63 

22  21  32.1 

11  38  22.90 

2.912 

1  14  18.5 

16.33 

23 

11  38  30.13 

2.950 

1  13  38.5 

16.10 

23  21  29.4 

11  39  36.47 

3.217 

1     8  16.9 

13.82 

24 

11  39  44.61 

3ii55 

1     7  42.5 

13.59 

24  21  26.8 

11  40  57.26 

3.513 

1    3  15.1 

11.34 

25 

11  41    6J29 

3.550 

1     2  46.5 

11.10 

25  21  24.3 

11  42  25.04 

3.799 

0  59  12.5 

8.89 

26 

11  42  '34.95 

3.836 

0  58  49.7 

8.64 

26  21  22.0 

11  43  59.57 

4.076 

0  56    85 

6.47  1 

27 

11  44  10.36 

4.113 

0  55  51.4 

6.22 

27  21  19.7 

11  45  40.63 

4.344 

0  54     1.5 

4.09 

28 

11  45  52.30 

4.380 

0  53  50.8 

3.84 

28  21  17.6 

11  47  28.01 

4.602 

0  52  51.4 

+  1.76 

29111  47  40.53 

4.637 

0  52  46.9 

+  1.50 

29  21  15.5111  49  21.47 

4.851 

0  52  36.8 

-  0.53 

30   11  49  34.82 

4.885 

0  52  38.6 

-  0.79 

30  21  13.6  11  51  20.78    5.091 

31  21  11.7  11  53  25.73' +5.321 

0  53  16i> 

2.77 

31    11  51  34.95+5.124 

-  0  5:J  24.6 

-  3.03 

^_54  49.4 

-  4.«I6 

VENUS,  1871. 
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I>Ht«. 

1 

i    1871. 

f  OK  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aitcen»iou. 

Dllf.  for 
I  hour. 

Apparent 
DecUnatlon. 

DUr.for 
Ihoar. 

MewiTime 
ofTrauit. 

Atceniiion. 

Dlff.for 
lb.  of 
Long. 

Apparent 
Deciinatlon. 

Diff.  for 
Ihourof 
Long.    1 

1 

h     m      • 

R 

-5  55    3.8 

ff 

d     h     m 

h     m      t 

t 

-  8  57  14.4 

Nov.l 

11  53  40.70 

+5.354 

-  6.22 

1  21  10.0 

11  55  36.10 

45.542 

-  7.11  , 

2 

11  55  51.86 

5.575 

0  57  35.0 

7.36 

2  21     8.3 

11  57  51.69 

5.755 

1    0  30j;i 

9.19 

3 

11  58    8.22 

5.787 

1     0  56.9 

9.45 

3  21    6.7 

12    0  12.29 

54«0 

1    4  35.3 

lliS; 

4 

J2    0  29i)6 

5.990 

1     5    8.1 

11.48 

4  21     5.2 

12    2  37.71 

6.156 

1    9  28.4 

13i20l 

5 

12    2  55.69 

6.185 

1  10    7.3 

13.44 

5  21    3.7 

12    5    7.73 

6.344 

1  15    8.1 

15.11  1 

6 

12    5  26.41 

6.373 

1  15  52.9 

15.35 

6  21    2.4 

12    7  42.17 

6.524 

1  21  33.0 

16.96 

7 

12    8    1.53 

6.552 

1  22  23.6 

17i» 

7  21    1.1 

12  10  20.84 

6.697 

1  28  41.6 

18.75  1 

8 

12  10  40.86 

6.724 

1  29  37.9 

18.99 

8  20  69.8 

12  13    3i>7 

6.863 

1  36  32.5 

20.48' 

9 

12  13  24i22 

6.889 

1  37  34.4 

20.71 

9  20  58.7 

12  15  50.20 

7.022 

1  45    4.3 

22.161 

10 

12  16  1146 

7.047 

1  46  11 7 

22.38 

10  20  57.6 

12  18  40.56 

7.174 

1  54  15.7 

23.78 

11 

12  19    2.41 

7.198 

1  55  28.4 

24.00 

11  20  56.5 

12  21  34.50 

7.320 

2    4    5J2 

25.34 

lU 

12  21  5&92 

7.343 

2    5  23.0 

25.55 

12  20  55.5 

12  24  31.88 

7.461 

2  14  31.4 

26.84 

13 

12  24  54.86 

7.483 

2  15  54.2 

27.04 

13  20  54.6 

12  27  32.58 

7.696 

2  25  32.8 

28J28 

14 

12  27  56.09 

7.618 

2  27    0.5 

28.48 

14  20  53.7 

12  30  36.46 

7.726 

2  37    SJH 

29.67 

15 

12  31     0.49 

7.747 

2  38  40.6 

29.86 

15  20  52.9 

12  33  43.40 

7i^2 

2  49  16.3 

31.00 

16 

12  34    7.93 

7.872 

2  50  53.3 

31.19 

16  20  52.1 

12  36  53.31 

7.973 

3    1  56.8 

32.28 

17 

12  37  18.31 

7.992 

3    3  37.2 

32.46 

17  20  51.4 

12  40    6.07 

8.090 

3  16    5.4 

33.51 

18 

12  40  31.53 

8.109 

3  16  51.0 

33.68 

18  20  50.7 

12  43  21.59 

8.203 

3  28  434) 

34.69 

19 

12  43  47.50 

8.221 

3  30  33.5 

34.86 

19  20  50.1 

12  46  39.78 

8.312 

3  42  50.1 

35.82 

90 

12  47    6.12 

8.330 

3  44  43.6 

35.98 

20  20  49i> 

12  60    0.65 

8.418 

3  57  22.7 

36.90 

21 

12  60  27.31 

8.435 

3  59  20.0 

37.05 

21  20  49.0 

12  53  23iJ3 

8.521 

4  12  20.6 

37.93 

U2 

12  53  50.99 

8.538 

4  14  21.6 

38.07 

22  20  48.4 

12  56  49.55 

8.622 

4  27  42.7 

38.91 

23 

12  57  17.11 

8.638 

4  29  47.1 

39.04 

23  20  48.0 

13    0  17.66 

8.720 

4  43  27.7 

39.84 

24 

13    0  45.60 

8.736 

4  45  35.4 

39.97 

24  20  47.5 

13    3  48.09 

8.815 

4  59  34.5 

40.72 

25 

13    4  16.40 

8.830 

5    1  45.4 

40.85 

25  20  47.1 

13    7  20.77 

8.908 

6  16    2.1 

41.56 

26 

13    7  49.43 

8.922 

5  18  15.9 

41.68 

26  20  46.8 

13  10  65.65 

8.998 

6  32  49.2 

42.36 

27 

13  11  24.66 

9.012 

5  35    5.8 

42.47 

27  20  46.5 

13  14  32.68 

9.087 

5  49  54Ji 

43.11  ; 

28 

13  15    2.01 

9.101 

5  52  14.1 

43.21 

28  20  46.2 

13  18  11.81 

9.174 

6    7  17.8 

43i)0! 

29 

13  18  41.47 

9.187 

6    9  39.5 

43.90 

29  20  45.9 

13  21  53.00 

9.259 

6  24  56.9 

44.45 

30 

13  22  224)8 

9.271 

6  27  20.9 

44^ 

30  20  45.7 

13  25  :^.22 

9.342 

6  42  51.1 

45.06 

Dee.  1 

13  26    6.49 

9.354 

6  45  17.2 

45.14 

1  20  45.5 

13  29  21.41 

9.423 

7    0  59.3 

45.62 

2 

13  29  51.97 

9.435 

7    3  27.2 

45.69 

2  20  45.3 

13  33    8.53 

9.603 

7  19  20.3 

46.13 

3 

13  33  39.37 

9i>15 

7  21  50.0 

46.20 

3  20  45.2 

13  36  57.54 

9.682 

7  37  53.1 

46.60 

4 

13  37  28.66 

9J393 

7  40  24.4 

46.66 

4  20  45.1 

13  40  48.42 

9.658 

7  66  36.5 

47.02 

5 

13  41  VJJ61 

9.669 

7  59    9.3 

47.07 

5  20  45.0 

13  44  41.13 

9.734 

8  15  29.5 

47.39 

6 

13  45  12.77 

9.744 

8  18    3.5 

47.44 

6  20  45.0 

13  48  35.62 

9.808 

8  34  30.9 

47.72 

7 

13  49    7.51 

9.818 

8  37    6.0 

47.76 

7  20  45.0 

13  52  31i^ 

dJ^til 

8  53  39.6 

48.00 

8 

13  53    4.00 

9.890 

8  56  15.6 

48.03 

8  20  45.0 

13  56  29.87 

9.952 

9  12  54.4 

48.23 

9 

13  57    2.22 

9.i)61 

9  15  31J2 

48.26 

9  20  45.1 

14    0  29.57 

10.023 

9  32  14.3 

48.43 

10 

14    1    2.14 

10.032 

9  34  51.8 

48.45 

10  20  45J2 

14    4  304)6 

10.093 

9  51  38.4 

48.58 

11 

14    5    3.75 

10.102 

9  54  16.3 

48.59 

11  20  45.3 

14    8  34.02 

10.162 

10  11     5.7 

48.69 

12 

14    9    7.02 

10.171 

10  13  43.7 

48.69 

12  20  45.4 

14  12  38.75 

10J331 

10  30  35.0 

48.75 

13 

14  13  11.94 

10.239 

10  33  13.0 

48.74 

13  20  45.6 

14  16  45.11 

10i299 

10  50    bJ2 

48.76 

14 

14  17  18.49 

10.306 

10  52  43.1 

48.75 

14  20  45.8 

14  20  53.08 

10.366 

11    9  35.3 

48.74 

15 

14  21  26.65 

10.373 

11  12  13.0 

48.73 

15  20  46.0 

14  25    2.65 

10.422 

11  29    4.3 

48.67 

16 

14  25  36.40 

10.440 

11  31  41.7 

48.65 

16  20  46.2 

14  29  13.83 

10.499 

11  48  31.3 

48.57' 

17 

14  29  47.75 

10.506 

11  51     8.1 

48.54 

17  20  46.5 

14  33  26.60 

10.565 

12    7  65.3 

48.42  • 

18 

14  34    0.69 

10.57*i 

12  10  31.4 

48.39 

18  20  46.8 

14  37  40.96 

10.631 

12  27  15.3 

48i» 

19 

14  38  15.21 

10.638 

12  29  50JS 

48i20 

19  20  47.1 

14  41  56.91 

10.697 

12  46  30.3 

48.01 

20 

14  42  31.30 

10.703 

12  49    4.5 

47.97 

20  20  47.5 

14  46  14.43 

10.763 

13    6  39.5 

47.74 

21 

14  46  48.97 

10.769 

13    8  12.5 

47.70 

21  20  47.8 

14  60  33.52 

10.828 

13  24  41.8 

47.44 

22 

14  51    8i21 

10.834 

13  27  13.6 

47.39 

22  20  48.2 

14  54  54.18 

10.894 

13  43  36.4 

47.10 

23 

14  55  29.01 

10.899 

13  46    6.8 

47.04 

23  20  48.7 

14  59  16.43 

10.959 

14    2  22.4 

46.72 

24 

14  59  51.37 

10.964 

14    4  51.2 

46.65 

24  20  49.1 

15    3  40.22 

11.024 

14  20  58.8 

46.30 

25 

15    4  15.29 

11.029 

14  23  25.9 

46^23 

25  20  49.6 

16    8    6.58 

11.089 

14  39  24.6 

45.85 

26 

15    8  40.77 

11.094 

14  41  50.0 

45.77 

26  20  60.1 

15  12  32.60 

11.154 

14  57  39.1 

45.35 

27 

15  13    7.80 

11.159 

15    0    2.5 

AoJ27 

27  20  50.6  15  17    0.98 

lliJ19 

15  15  41.3 

44.82 

28 

15  17  36.38 

11.223 

15  18    2.5 

44.73 

28  20  51.2  15  21  31.01 

11.283 

15  33  30.2 

44.25 

29 

15  22    6.51 

lliW7 

15  35  49.2 

44.15 

29  20  51.8  15  26    2.59 

11.347 

15  51     4.9 

43.64 

30 

15  26  38.18 

11.351 

15  53  21.6 

43.54 

30  20  52.4 

15  30  35.70 

11.411 

16    8  24.6 

42.99 

31 

15  31  11.38 

11.415 

16  10  38.8 

42.89 

31  20  53.0 

15  35  10.33 

11.474 

16  25  28.3 

42.31 

32 

15  35  46.09 

11.478 

-16  27  40.0 

-42.20 

32  20  63.7 

15  39  46.47111.537 

-16  42  15.2 

-41.59 
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Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Agc«iuion. 

Diff.  for 
Ihoar. 

D^SESSl 

DUr-for 
Ihoar. 

Mcaa  Time 
ofTnuudt. 

Atoendon. 

Diff.  for 
lb.  of 
Long. 

DiSGSi. 

Die  fori 
Ihoar  of 
Lous. 

Jan.  0 

h    m     8 
12    5  23.67 

+3*303 

+  2  1^  17:0 

-18.37 

d     h     m 
0  17  23.8 

h    m     ■     1     • 
12    6  20.79!  +3J258 

+  §  7  59:r 

-I8i)7 

1 

12    6  42.30 

3.250 

2    6    0.5 

18.00 

1  17  21.2;  12    7  38.36 

3.205 

2    0  50.5 

17.69 

2 

12    7  59.65 

3.195 

1  58  53.0 

17.62 

2  17  I8.5;  12    8  54.61 

3.150 

1  53  50.4 

17.31  . 

3 

12    9  15.67 

3.140 

1  51  54.7 

17.24 

3  17  15.8 

12  10    9.53 

3.094 

1  46  59.^ 

l6Sf2 

4 

12  10  30.36 

3.084 

1  45    5.7 

16.85 

4  17  13.1 

12  11  23.09 

3.036 

1  40  18.2 

16.53 

5 

12  11  43.67 

3.025 

1  38  26.3 

16.44 

5  17  10.4 

12  12  35.26 

2.978 

1  33  46.4 

16.12 

6 

12  12  55.57 

2.966 

1  31  56.5 

16.03 

6  17    7.6 

12  13  46.01 

2i>18 

1  27  24.4 

15.71 

7 

12  14    6.05 

2.906 

1  25  36.6 

15.62 

7  17    4.8 

12  14  55.32 

2.857 

1  21  12.4 

15i» 

8 

12  15  15.06 

2.845 

1  19  26.9 

15.19 

8  17    2.0 

12  16    3.13 

2.7iM 

1  15  10.7 

14.86 

9 

12  16  22.57 

2.781 

1  13  27.4 

14.76 

9  16  59.2 

12  17    9.43 

2.730 

1     9  19.4 

14.42 

10 

12  17  28.55 

2.717 

1     7  38.5 

14.32 

10  16  56.3 

12  18  14.18 

2.665 

1     3  38J? 

lSi>7 

11 

12  18  32.96 

2.651 

1     2    0.4 

13.86 

11  16  53.5 

12  19  17.33 

2.5JI8 

0  58    9.1 

13.51 

12 

12  19  35.76 

2.582 

0  56  33.3 

13.40 

12  16  50.6 

12  20  18.85 

2.529 

0  52  50.5 

13.04 

13 

12  20  36.91 

2.513 

0  51  17.4 

12.93 

13  16  47.6 

12  21   18.70 

2.458 

0  47  43.2 

12.56 

14 

12  21  36.38 

2.442 

0  46  13.0 

12.44 

14  16  44.6 

12  22  16.84 

2.386 

0  42  47.6 

12.07 

15 

12  22  34.11 

2.369 

0  41  20.4 

11.94 

15  16  41.6 

12  23  13.23 

2.312 

0  38    3.8 

11.58; 

16 

12  23  30.08 

2.295 

0  36  39.6 

11.44 

16  16  38.6 

12  24    7.83 

2.237 

0  33  32.1 

11.07 

17 

12  24  24.23 

2.218 

0  32  U.l 

10.93 

17  16  35.6 

12  25    0.60 

2.160 

0  29  12.6 

lOA-i ' 

18 

12  25  16.54 

2.140 

0  27  54.9 

10.41 

18  16  32.5 

12  25  51.49 

2.081 

0  25    5.7 

10.02 . 

19 

12  26    6.95 

2.061 

0  23  51.4 

9.87 

19  16  29.4 

12  26  40.46 

2.000 

0  21  11.6 

9.491 

20 

12  26  55.42 

1.979 

0  20    0.8 

9.33 

20  16  26.2 

12  27  27.48 

1.918 

0  17  30.4 

8.94 

21 

12  27  41.92 

1.896 

0  16  23.3 

8.79 

21   16  23.0 

12  28  12.51 

1.834 

0  14    2.5 

8.39 

22 

12  28  26.41 

1.811 

0  12  59.1 

823 

22  16  19.8 

12  28  55.50 

1.748 

0  10  47.9 

7.82 

23 

12  29    8.84 

1.724 

0    9  48.5 

7.66 

23  16  16.6 

12  29  36.43 

1.661 

0    7  47.0 

7J2o, 

24 

12  29  49.18 

1.636 

0    6  51.5 

7.09 

24  16  13.3 

12  30  15.24 

1.573 

0    4  59.8 

6.67 

25 

12  30  27.39 

1.547 

0    4    8.5 

6.50 

25  16  10.0 

12  30  51.90 

1.482 

0    2  26.6 

6.09 

26 

12  31     3.43 

1.455 

+  0    1  39.6 

5.91 

26  16    6.6 

12  31  26.38 

1.391 

+  0    0    7.6 

5.49 

27 

12  31  37.26 

1.363 

-  0    0  35.1 

5.31 

27  16    3.2 

12  31  58.64 

1.297 

-  0    1  57.1 

4.89, 

28 

12  32    8.85 

1.269 

0    2  35.3 

4.70 

28  15  59.8 

12  32  28.64 

1.202 

0    3  47.2 

4.29! 

29 

12  32  38.16 

1.174 

0    4  20.8 

4.09 

29  15  56.3 

12  32  56.34 

1.106 

0    5  22.7 

3.671 

30 

12  33    5.14 

1.076 

0    5  51.6 

3.47 

30  15  52.8 

12  33  21.70 

1.008 

0    6  43.4 

3.05' 

31 

12  33  29.77 

0.977 

0    7    7.4 

2.85 

31  15  49.2 

12  33  44.69 

0.908 

0    7  49.1 

2,42; 

Feb.  1 

12  33  52.00 

0.875 

0    8    8.1 

2.21 

1  15  45.6 

12  34    5.27 

0.807 

0    8  39.7 

1.79 

2 

12  34  11.79 

0.773 

0    8  53.6 

1.57 

2  15  42.0 

12  34  23.40 

0.704 

0    9  15.0 

1.15 

3 

12  34  29.11 

0.669 

0   9  2:j.6 

0.92 

3  15  38.3 

12  »4  39.04 

0.599 

0    9  34.8 

-  0.50 

4 

12  34  43.91 

0.563 

0    9  38.0 

-  0.27 

4  15  34.6 

12  34  52.15 

0.493 

0    9  38.9 

+  0.16 

5 

12  34  56.15 

0.456 

0    9  36.6 

+  0.39 

5  15  30.9 

12*35    2.68 

0.385 

0    9  87.3 

0JtS2 

6 

12  35    5.79 

0.346 

0    9  19.4 

1.05 

6  15  27.1 

12  35  10.60 

0J^75 

0    8  69.7 

1.48 

7 

12  35  12.78 

0.235 

0    8  46.0 

1.72 

7  15  23.2 

12  35  15.86 

0.163 

0    8  16.0 

2.16 

8 

12  35  17.10 

0.123 

0    7  56.3 

2.41 

8  15  19.3 

12  35  18.43 

+0.050 

0    7  16.0 

2.84 

9 

12  35  18.68 

+0.009 

0    6  50.2 

3.10 

9  15  15.4 

12  35  18.26 

-0.065 

0    5  59.6 

3.53, 

10 

12  35  17.51 

-0.107 

0    5  27.6 

3.79 

10  15  11.4 

12  35  15.32 

0.181 

0    4  26.7 

4J22I 

11 

12  35  13.53 

0.224 

0    3  48.3 

4.49 

11   15    7.4 

12  35    9.57 

0.298 

0    2  37.1 

4.91 

12 

12  35    6.71 

0.344 

-  0     1  52ii 

5.19 

12  15    3.3 

12  :J5    0.98 

0.417 

-  0    0  30.8 

6.61 

13 

12  34  57.04 

0.464 

+  0    0  20.7 

5.89 

13  14  59.2 

12  34  49  53 

0537 

+  01  52.2 

6.31  1 

14 

12  34  44.47 

0.584 

0    2  50.4 

6.59 

14  14  55.0 

12  34  35.19 

0.658 

0    4  32.0 

7.01 

15 

12  34  28.99 

0.706 

0    5  37.1 

7.30 

15  14  50.8 

12  34  17.95 

0.779 

0    7  28.6 

7.71 

16 

12  34  10.58 

0.828 

0    8  40.6 

8.00 

16  14  46.5 

12  33  57.78 

0.901 

0  10  42.0 

8.411 

17 

12  33  49.23 

0.951 

0  12    l.O 

8.70 

17  14  42.2 

12  33  34.69 

1.023 

0  14  12.0 

9.10' 

18 

12  33  24.92 

1.074 

0  15  38.0 

9.39 

18  14  37.9 

12  33    8.66 

1.146 

0  17  58.6 

9.7» 

19 

12  32  57.66 

1.197 

0  19  31.7 

10.08 

19  14  33.5 

12  32  39.69 

1.268 

0  22    1.6 

10.46! 

20 

12  32  27.45 

1.320 

0  23  41.9 

10.77 

20  14  29.0 

12  32    7.80 

1.3iK) 

0  26  20.8 

11.13' 

21 

12  31  54.30 

1.442 

0  28    8.3 

11.44 

21   14  24.5 

12  31  32.99 

1.511 

0  30  56.0 

11.80 

22 

12  31  18.21 

1.564 

0  32  50.8 

12.10 

22  14  19.9 

12  30  55.28 

1.631 

0  35  47.0 

12.45 ' 

23 

12  30  39.22 

1.685 

0  37  49.0 

12.75 

23  14  15.3 

12  30  14.70 

1.750 

0  40  53.4 

13.08 ; 

24 

12  29  57.35 

1.804 

0  43    2.5 

13.38 

24  14  10.7 

12  29  31.28 

1.868 

0  46  14.9 

13.70 

25 

12  29  12.63 

1.922 

0  48  31. 1 

14.00 

25  14    6.0 

12  28  45.05 

1.984 

0  51  51.1 

14.31 

26  '  12  28  25.10 

2.038 

0  54  14.4 

14.60 

26  14     1.2!  12  27  56.05 

2.098 

0  57  41.5 

14.89 

27  1 12  27  34.80 

2.153 

1     0  11.8 

15.18 

27  13  564!  12  27    4.33 

2.211 

1     3  45.7 

15.46 

28112  26  41.79 

2.265 

1     6  22.9 

15.74 

28  13  51.6,  12  26    9.95 

2.:J2l 

1   10    3.3 

16.00  ' 

29 :  12  25  46.10 

2.375 

1  12  47.3 

16.28 

29  13  46.71  12  25  12.95 

2.428 

1  16  33.7 

16.52 

30 

12  24  47.81 

2.482 

1  19  24.3 
+  1  26  13.3 

16.80 

30  13  41.8  12  24  13.40 

2.533 

1  23  163 

17.<>2 

31 

12  23  46.98 

-2.586 

+17^ 

31  13  36.8!  12  2:J  11.37 

-2i>:V'> 

+  1  30  10.5 

+17.49 
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FOR  WASHINGTON  MEAN  NOON. 


Dnie. 

j    l»7I. 

Mar 


"^Vif!^"'     iDlff.for 


Uigtit 
Ascension. 


1  hour. 


12  35  46.10 
)2  24  47.81 
12  23  46.98 
12  22  43.67 
12  21  37.97 

6  12  20  29.96 

7  12  19  19.71 
8 '  12  18  7.34 
9 1 12  16  52.93 

10 1 12  15  36.60 

11 !  12  14  18.47 
12 1 12  12  58.65 


Appareut 
DvvUnatioti. 


Dtff.  for 
Ibour. 


13 
14 
15 


12  11  37.28 
12  10  14.50 
12  8  50.44 


16  12 
17!  12 

18  12 

19  1 12 
SO  12 

21  12 
22:11 
23111 

24  11 

25  11 


26 
27 

28 
29 
30 

31 
Apr.  1 
2 


7  25.26 
5  59.12 
4  32.18 
3  4.60 
1  36.56 

0  8J23I 

58  39.79; 
57  11.41 
55  43.27 
54  15.53^ 

11  52  48.38 
11  51  21.96 
11  49  56.45 
11  48  31.99 
11  47    8.74 

11  45  46.84 
II  44  26.42 
11  43    7.63 

3  j  11  41  50.57 

4  U  40  35.37 


5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

2011 
21  11 
22,11 
23111 

24  U 

25  11 
26' 11 

27  11 

28  11 

29  11 

30  1 11 

31  11 


11  39  22.14 
11  38  10.98 
11  37  2.00 
11  35  55.28 
11  34  50.92 

11  33  48.99 
11  32  49.57 
11  31  52.74 
11  30  58.55 
U  30    7.07 


29  18.35 
28  32.43 
27  49.37 
27  9iW 
26  31.94 
25  57.62 
25  26i^; 
24  57.86, 
24  32.42 
24    9.94 

23  50.42 
23  33.a5 
23  20.19 
23  9.43 
23    1.55 


-2.375  + 
2.482 
2.586 
2.688 
2.787 

2.881 
2.972 
3.058 
3.140 
3.218 

3.291 
3.359 
3.421 
3.477 
3.526 

3.570 
3.607 
3.637 
3.660 
3.676 

3.684 
3.685 
3.679 
3.666 
3.645 

3.618 
3.583 
3.542 
3.494 
3.441 

3.382 
3.318 
3.248 
3.173 
3.093 

3.009 
2.921 
2.828 
2.731 
2.632 

2.529 
2.422 
2.313 

2.202 
2.088 

1.972 
1.854 
1.734 
1.613 
1.491 

1.369 
1.246 
1.123, 

0.9l>9, 
0.875 

0.752 
0.630 
0.508 
0.388 
0.270 


12  47.3  +16.28 


1  19  24.3 
1  26  13.3 
1  33  13.9 
1  40  25.4 


47  47.0 

55  18.1 

2  57.9 

10  45.7 

18  40.6 


2  26  41.7 
2  34  48.2 
2  42  59.1 
2  51  13.5 

2  59  30.4 

3  7  48.7 
3  16  7.5 
3  24  25.5 
3  32  41.9 
3  40  55.4 

3  49  5.0 

3  57  9.5 

4  5  7.9 
4  12  59.2 
4  20  42.4 


28  16.4 

35  40.3 

42  53.3 

49  54.5 

56  43.0 


5  3  18^ 
5  9  39i> 
5  15  46.0 
5  21  37.4 
5  27  13.0 

5  32  32.3 
5  37  35.0 
5  42  20.7 

5  46  49.0 

6  50  59.6 

5  54  52.3 

5  58  26.6 

6  1  42.6 
6  4  40.0 
6  7  18.7 


22  56.50  0.152   6 
22  54.26'  -0.035  +  6 


9  38.6 
11  39.6 

13  21.7 

14  44.8 

15  49.0 

16  34.2 

17  0.6 
17  8.3 
16  57.4 
16  28.0 

15  40.3 
14  'M.6 
13  11 
11  30.0 
9  31.7 

7  16.3 
4  44.2 


16.80 
17.29 
17.76 
18.19 

18.61 

18.i)9 
19.33 
1964 
19.i)3 

20.17 
20.37 
20.53 
20.65 
20.73 

20.78 
20.78 
20.73 
20.63 
20.49 

20.30 

20.07 
19.80 
19.48 
19.12 

18.71 
18.27 
17.80 
17.29 
16.75 

16.18 
15.58 
14.% 
14.31 
13^ 

12.96 
12.26 
11.55 
10.81 
10.07 

9.31 
8.55 

7.78 
7.00 
6.22 

5.43 
4.65 
3.86 
3.07 
2.28 

1.49 
+  0.71 

-  0.07 
0.84 
1.60 

2.36 
3.11 
3.85 

4.58 
5.29 

5.99 

-  6.68 


FOR  MERIDIAN  TRANSIT. 


M..oT.,».i     APP--'     |I>'|[:«;    _App«»„t 
Ancvnaion.    I  Loug. 


of  Tnuisit. 


d     h     m   I     h     m      m      I 

1  13  46.7: 12  25  12.95 

2  13  41.8'  12  24  13.40 

3  13  36.8,12  23  11.37 

4  13  31.8112  22    6.92 

5  13  26.8  12  21     0.14 


I>«M*iinHtioD. 


.  iff.  for 
1  hoar of 
Long. 


6  13  21.7 

7  13  16.6 

8  13  11.4 

9  13    6.3 

10  13    1.1 

11  12  55.8 

12  12  50.5 

13  12  45.2 

14  12  39.9 

15  12  34.6 

16  12  29.2 

17  12  23.9 

18  12  18.5 

19  12  13.1 

20  12    7.7 

21  12    2.3 

22  11  56.9 

23  11  51.5 

24  11  46.2 

25  II  40.8 

26  II  35.4 

27  11  30.(1 

28  11  24.7 

29  11  19.4 

30  11  14 

31  II     8.8 

1  11     3.6 

2  10  58.3 

3  10  53.1 

4  10  48.0 

5  10  42.!) 

6  10  37.8 

7  10  32.7 

8  10  27.7 

9  10  22.7 

10  10  17.8 

11  10  12.9 

12  10  8.0 

13  10  3.2 

14  9  58.4 


12  19  51.11 
12  18  39.93 
12  17  26.69 
12  16  11.49 
12  14  54.44 

12  13  35.67 

12  12  i5.;w 

12  10  53.46 

12  9  30.29 

12  8  5.93 


6  40.55 
5  14.30 
3  47.34 
2  19.83 
0  51.95 


11  59  23.87 
1 1  57  55.77 
11  56  •J7Jti\ 
11  55  0.18 
11  53  33.04 

II  52  6.54 
II  50  40.86 
11  49  16.15 
11  47  52.56 
11  46  30.23 

11  45  9.30 
U  43  49.91 
II  42  32.18 
II  41  I6.2:i 
II  40  2.17 

1 1  38  50.1 1 
11  37  40.16 
II  36  :i2.40 
11  -.55  26.93 
11  :J4  23.84 

11  33  23.19 
11  32  25.07 
11  31  29.53 
II  30  36.65 
11  29  46.48 


15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25  9  9.2  II 

26  9  5.0  II 

27  9  0.8!  1 1 

28  8  56.7j  II 

29  8  52.7,11 

30  8  48.7  11 

31  8  44.7i  II 


9  53.7 
9  49.0 
9  44.4 

9  39.8  11 

9  35.3  11 

9  30.8  11 

9  26.4  11 

9  22.0;  II 

9  17.7  11 

9  13.4  11 


28  59.07 
28  14.47 
27  32.72 
26  53.85 
26  17.88 
25  44.84 
25  14.73 
24  47.57 
24  23.36 
24  2.09 

23  43.76 
23  28.34 

23  15.81 
23  6.16 
22  59.35 


-2.428  +  I   16  33.7 
2.53:}      1  23  16.3 


2.635 
2.7:J4 
2.8;J0 

2.922 
3.W)0 
3.093 
3.172 
3.247 

3.316 
3.380 
3.438 
3.491 
3.537 

3.577 
3.610 
36:)6 
3.655 
3.667 

3.672 
3.669 
3.659 
3.642 
3.618 

3.588 
3.551 
3.507 
3.458 
3.402 

3.341 
3.274 
3.202 
3.126 
3.045 

2.i>59 
2.869 
2.776 
2.679 
2.579 

2.47i 
2.368 
2.259 
2.147 
2.033 

1.917 
1.799 
1.680 
1.559 
1.438 

1.316 
1.193 
1.070 
0.947 
0.825 

0.703 
0.582 
0.462 
0.343 

0.225 

I 


1  :u)  10.5 

1  37  15.9 
1  44  31.6 

1  51  57.0 

1  59  31 

2  7  14.1 
2  15  4Ji 
2  23    0.8 

2  31  3.2 
2  39  10.4 
2  47  21.5 

2  55  35.5 

3  3  51.4 

3  12  8.2 
3  20  24.9 
3  28  40.4 
3  36  53.6 
3  45    3.4 


3  53    I 

4  1     I 
4    9 
4  16  47.4 
4  24  24.5 


22  55.36  -0.108 

22  54.14+0.007  +  6    3  44.7 


31  52.1 
39  9J2 
46  15.1 
53  SJ9 
59  49Jd 

6  17.1 
12  30i2 
5  18  28.5 
5  24  11.5 
5  29  38.7 

5  34  494> 
5  39  43.7 
5  44  20.8 
5  48  40.4 
5  52  4^A 

5  56  2dA 

5  59  52.3 

6  2  59.8 
6  5  48.8 
6    8  19.2 

6  10  30^ 

6  12  23.7 

6  13  57.7 

6  15  12.9 

6  16    9.3 

6  16  46.9 
6  17  5.9 
6  17  6.2 
6  16  48.1 
6  16  11.8 

6  15  17.4 
6  14  5.1 
6  12  35.2 
6  10  48.0, 
6  8  43.6 
6    6  22.4' 


+16.52 
17.02 
17.49 
17.94 
18.:K) 

18.75 
19.11 
19.44 
19.73 
19.99 

20.21 
20.39 
20.53 
20.63 
20.69 

20.71 
20.68 
20.60 
20.48 
20.32 

20.11 
19.86 
19.57 
19.23 

18.85 

18.43 
17.98 
17.50 
16.98 
16.43 

15.85 
15iM 
14.61 
13.96 
13.30 

12.61 
11.90 
11.18 
10.45 
9.71 

896 
8.20 
7.43 
6.65 

5.87 

5.09 
4.31 
3.53 
2.74 
1.96 
1.18 
+  0.40 
-  0.37 
1.13 
1.89 

2.64 
3.38 
4.11 
4.83 
5.54 

6.23 
6.91 
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Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIA.N  TRANSIT. 

Attccnslou. 

Diff.for 
1  hoar. 

D^SKL 

Diff.  for 
1  hour. 

Mean  Time 
ofTraiult. 

Ap^aj^nt 
ABceuHion. 

Diff.for 
lh.of 
Long. 

Apparent 
Declination. 

1  Diff.  for ' 
llK>arol 

h    m      8 

H 

+  §    4  44.2 

ft 

d 

b     m 

h     m      » 

n 

+  §    3  447 

. 

May  1 

11  22  54J26 

-0.035 

-6.68 

1 

8  44.7 

11  22  54.14 

+0.007 

-  6'J91 

'  2 

11  22  54.80 

+0.081 

6    1  55.7 

7.36 

2 

8  40.8 

11  22  55.67 

0.120 

6    0  50.7 

7j>8; 

3 

11  22  58.07 

0.193 

5  58  51.0 

8.03 

3 

8  37.0 

11  22  59.91 

0.233 

5  57  40.7 

8.24! 

4 

11  23    4.05 

0.305 

5  55  30.3 

8.69 

4 

8  33.2 

U  23    6.82 

0.343 

5  54  15.0 

8.89 

5 

11  23  12.69 

0.415 

5  51  54.1 

9.33 

5 

8  29.4 

11  23  16.37 

0.452 

6  50  33.9 

9.53 

6 

11  23  23.05 

0.523 

5  48    2.5 

9.97 

6 

8  25.6 

11  23  28.52 

0.669 

5  46  37.6 

loie' 

7 

11  23  37.80 

0.631 

5  43  55.8 

10.59 

7 

8  21.9 

11  23  43.23 

0.666 

5  42  26.3 

10.78 

8 

11  23  54i«) 

0.736 

5  39  34.3 

11.20 

8 

8  18.3 

11  24    0.47 

0.770 

5  38    0.4 

11.38i 

9 

11  24  13.12 

0.840 

5  34  58.3 

11.80 

9 

8  14.7 

11  24  20.19 

0.873 

5  33  20.1 

11.981 

10 

11  24  34.51 

0.943 

5  30    7.9 

12.39 

10 

8  11.1 

11  24  42.36 

0.974 

5  28  25.7 

12.56! 

11 

11  24  58.34 

1.044 

5  25    3.5 

12.97 

11 

8    7.6 

11  25    6.96 

1.074 

5  23  17.3 

1313, 

12 

11  25  24.58 

1.143 

5  19  45.3 

13.54 

12 

b    4.1 

11  25  33.93 

1.173 

5  17  55.3 

13.70 

13 

11  25  53.18 

1J241 

5  14  13.5 

14.11 

13 

8    0.7 

11  26    3.25 

li270 

5  12  19.8 

14.26 

14 

11  26  24.12 

1.337 

5    8  28.3 

14.66 

14 

7  57.3 

11  26  34.88 

1.366 

5    6  31.0 

14.80 

15 

11  26  57.36 

1.432 

5    2  30.0 

15.20 

15 

7  53.9 

11  27    8.79 

1.460 

5    0  29.2 

15.34' 

16 

11  27  32.85 

1.526 

4  56  18.7 

15.73 

16 

7  50.6 

11  27  44.94 

1.552 

4  64  14.6 

15.87 

17 

11  28  10.57 

1.618 

4  49  54.7 

16.26 

17 

7  47.3 

11  28  23.29 

1.643 

4  47  47.4 

1639 

18 

11  28  50.48 

1.708 

4  43  18.2 

16.78 

18 

7  44.0 

11  29    3.80 

1.732 

4  41    7.8 

16^ 

19 

11  29  32.53 

1.796 

4  36  29.4 

17i» 

19 

7  40.8 

11  29  46.44 

1.820 

4  34  16.1 

17.41 

20 

11  30  16.69 

1.883 

4  29  28.6 

17.79 

20 

7  37.6 

11  30  31.16 

1.907 

4  27  12.3 

17.90 

21 

11  31    2.92 

1.968 

4  22  15.8 

18J38 

21 

7  34.4 

11  31  17.93 

1.991 

4  19  56.9 

18^ 

22 

11  31  51.17 

2.052 

4  14  51.5 

18.75 

22 

7  31.3 

11  32    6.71 

2.074 

4  12  29.9 

^   18.86 

23 

11  32  41.41 

2.134 

4    7  15.8 

19.22 

23 

7  28.3 

11  32  57.45 

2.155 

4    4  51.6 

19.33 

24 

11  33  33.60 

2.214 

3  59  28.8 

19.68 

24 

7  25.2 

11  33  50.12 

2i»4 

3  57    2.3 

19.78; 

25 

11  34  27.69 

2.2!^ 

3  51  31.0 

20.14 

25 

7  22ii 

11  34  44.67 

2.312 

3  49    2.1 

20.23 

26 

11  35  23.64 

2.369 

3  43  22.5 

20.58 

26 

7  19.2 

11  35  41.07 

2.388 

3  40  51.4 

20.67 

27 

11  36  21.41 

2.445 

3  35    3.4 

21.01 

27 

7  16.2 

11  36  39.27 

2.462 

3  32  30.2 

21.09 

28 

11  37  20.97 

2.519 

3  26  34.2 

21.43 

28 

7  13.3 

11  37  39iJ3 

2.535 

3  23  59.0 

2151 

29 

11  38  22.27 

2.590 

3  17  54.9 

21.84 

29 

7  10.4 

11  38  40.92 

2.606 

3  15  17.8 

21.92 

30 

11  39  25.27 

2.660 

3    9    5.8 

22J2b 

30 

7    7.5 

11  39  44.30 

2.675 

3    6  26.9 

22.32 

31 

11  40  29.94 

2.728 

3    0    7.2 

22.64 

31 

7    4.6 

11  40  49.32 

2.743 

2  57  26.6 

22.71 

Junel 

11  41  36.23 

2.795 

2  50  59.2 

23.02 

1 

7    1.8 

11  41  55.95 

2.810 

2  48  17.0 

23.09 

2 

11  42  44.12 

2.861 

2  41  42.1 

23.40 

2 

6  59.0 

11  43    4.17 

2.875 

2  38  58.3 

23.46 

3 

11  43  53.57 

2.925 

2  :)2  16.1 

23.77 

3 

6  56.3 

11  44  13.93 

2.938 

2  29  30.8 

23.83 

4 

11  45    4.54 

2.988 

2  22  41.3 

24.13 

4 

6  53.5 

11  45  25iM) 

3.001 

2  19  64.7 

24.18 

5 

11  46  17.01 

3.050 

2  12  68.0 

24.48 

5 

6  50.8 

11  46  37.95 

3.062 

2  10  10.0 

24.53 

6 

11  47  30.95 

3.111 

2    3    6.3 

24.82 

6 

6  48.1 

11  47  52.17 

3.122 

2    0  17.1 

24.88 

7 

11  48  46.33 

3.171 

1  53    6.3 

25.16 

7 

6  45.4 

11  49    7.81 

3.181 

1  60  16.0 

25J21 

8 

11  50    3.13 

3.229 

1  42  58.3 

25.50 

8 

6  42.8 

11  50  24.86 

3iM0 

1  40    6.9 

25.54 

9 

11  51  21.33 

3iW7 

1  32  42.4 

25.83 

9 

6  40.1 

11  51  43.30 

3.297 

1  29  49.9 

5K>.87 

10 

11  52  40.90 

3.344 

1  22  18.8 

26.15 

10 

6  37.5 

11  53    3.11 

3.353 

1  19  25.2 

26.19 

11 

11  54    1.82 

3.400 

1  11  47.5 

26.46 

11 

6  34.9 

11  54  24.25 

3.409 

1     8  53.0 

26.50 

12 

11  55  24.07 

3.455 

1     1    8.7 

26.77 

12 

6  32.4 

11  55  46.71 

3.463 

0  58  13.4 

26^ 

13 

11  56  47.64 

3.509 

0  50  22.6 

27.07 

13 

6  29.8 

11  57  10.48 

3.517 

0  47  26.5 

27.10 

14 

11  58  12.49 

3.562 

0  39  29.3 

27.37 

14 

6  27.3 

11  58  35.53 

3.670 

0  36  32.4 

27.40 

15 

11  59  38.61 

3.614 

0  28  28.9 

27.66 

15 

6  24.8 

12    0     1.84 

3.622 

0  25  31.3 

27.69 

16 

12    1     5.99 

3.666 

0  17  21.7 

27.95 

16 

6  22.3 

12    1  29.39 

3.674 

0  14  23.3 

2797 

17 

12    2  34.59 

3.717 

+  0    6    7.6 

28.23 

17 

6  19.9 

12    2  58.16 

3.724 

+  0    3    8.6 

28.25 

18 

12    4    4.40 

3.767 

-  0    5  13.2 

28.50 

18 

6  17.5 

12    4  28.14 

3.774 

-  0    8  12.7 

28.52 

19 

12    5  35.40 

3.816 

0  16  40.4 

28.77 

19 

6  15.0 

12    5  59.29 

3.822 

0  19  40.4 

28.791 

20 

12    7    7.56 

3.864 

0  28  14.0 

29.03 

20 

6  12.6 

12    7  31.60 

3.870 

0  31  14.5 

29.05 

21 

12    8  40.88 

3.911 

0  39  53.8 

29iJ8 

21 

6  10.3 

12    9    5.05 

3.917 

0  42  64.7 

29.30 

22 

12  10  15.32 

3.958 

0  51  39.6 

29.53 

22 

6    7.9 

12  10  39.62 

3.963 

0  54  40^ 

29J>5 

23 

12  11  50.86 

4.004 

1    3  31  4 

29.77 

23 

6    5.6 

12  12  15.29 

4.009 

1     6  33.0 

29.79 

24 

12  13  27.50 

4.048 

1  15  28.8 

30.01 

24 

6    3.2 

12  13  52.04 

4.053 

1  18  30.6 

30.02 

25 

12  15    5.20 

4.092 

1  27  31.8 

30  24 

25 

6    0.9 

12  15  29.85 

4.097 

1  30  33.8 

30.24* 

26 

12  16  43.95 

4.136 

1  39  40.1 

30.46 

26 

5  58.6 

12  17    8.70 

4.140 

1  42  42.3 

30.46 

27 

12  18  23.73 

4.179 

1  51  53.7 

30.67 

27 

5  56.4 

12  18  48.58 

4.182 

1  54  56.0 

30.67 

28 

12  20    4.52 

4521 

2    4  12.3 

30.87 

28 

5  54.1 

12  20  29.46 

4^324 

2    7  14.6 

30.88 

29 

12  21  46.31 

4.262 

2  16  35.7 

31.07 

29 

5  51.9 

12  22  11.33 

4.265 

2  19  38.1 

31.08 

30 

12  23  29.08 

4.303 

2  29    3.9 

31i27 

30 

6  49.7 

12  23  54.18 

4.305 

2  32    6.3 

31JW 

31 

12  25  12.82 

+4.342 

-  2  41  36.7 

-31.46 

31 

5  47.5 

12  25  -37.991+4.345 

-  2  44  39.0 

^3r4:» 
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1 

!    I>ato. 
'    1871. 

FOR  WA8HIKOTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aacvnaion. 

Diff.  for 
X  liour. 

Apparent 
DecUuiiUon. 

Mir.  tor 
Iboar. 

Mean  Time 
of  Transit 

AMcenKion. 

Diff.  for 
lh.of 
Long. 

Apparent 
Declination. 

Diff.  for 
Ibooiof 
Lon?. 

July  1 

h     m      » 
12  25  12.82 

+4*342 

-  2  41  367 

-3l'.'46 

d 
1 

h     m 
5  47.5 

h     m      « 
12  25  37.99 

+4*345 

-  S  4^  39:0 

-3l'.'45 

2 

12  26  57.50 

4.381 

2  54  13.9 

31.64 

2 

6  45.3 

12  27  22.74 

4.384 

2  57  16.1 

31.63 

3 

12  28  43.13 

4.420 

3    6  55.3 

31.82 

3 

5  43.1 

12  29    8.43 

4.423 

3    9  67.3 

31.81 

4 

12  30  29.69 

4.459 

3  19  40.9 

31.98 

4 

6  40.9 

12  30  55.05 

4.461 

3  22  42.7 

31.98 

5 

12  32  17.17 

4.497 

3  32  30.4 

32.14 

5 

5  38.8 

12  32  42.58 

4.499 

3  35  32.1 

32.14 

6 

12  34    5.56 

4.535 

3  45  23.9 

32.30 

6 

5  36.6 

12  34  31.03 

4.537 

3  48  25J2 

32.29 

7 

12  35  54.85 

4.673 

3  58  21.0 

32.45 

7 

5  34.5 

12  36  20.37 

4.575 

4     1  22.1 

32.44 

8 

12  37  45.05 

4.610 

4  11  21.7 

32.60 

8 

5  32.4 

12  38  10.61 

4.612 

4  14  22.5 

32.53 

9 

12  39  36.13 

4.647 

4  24  26.0 

32.75 

9 

5  30.3 

12  40    1.74 

4.649 

4  27  26.4 

32.73 

10 

12  41  28.11 

4.684 

4  37  33.6 

32.89 

10 

5  28.3 

12  41  53.76 

4.686 

4  40  33.6 

32.87 

11 

12  43  20.97 

4.721 

4  50  44.5 

33.02 

n 

6  26.2 

12  43  46.66 

4.722 

4  63  44.1 

33.00 

12 

12  45  14.71 

4.758 

5    3  58.5 

33.15 

12 

5  24.2 

12  45  40.43 

4.759 

5    6  57.7 

33.13 

13 

12  47    9.32 

4.794 

5  17  15.6 

33.28 

13 

5  22.2 

12  47  35.08 

4.795 

5  20  14.3 

33.25 

14 

12  49    4.80 

4.830 

5  30  36.6 

33.39 

14 

5  20.1 

12  49  30.60 

4.831 

5  33  33.9 

33.37 

15 

12  51     1.16 

4.866 

5  43  58.4 

33.60 

15 

6  18.1 

12  61  26.98 

4.867 

5  46  56.2 

33.48 

16 

12  52  58.36 

4.902 

5  57  23.9 

33.61 

16 

5  16.1 

12  53  24.21 

4.903 

6    0  21.1 

33.59 

17 

12  54  56.43 

4.938 

6  10  51.9 

33.71 

17 

6  14.2 

12  55  22.30 

4.938 

6  13  48.5 

33.69 

IH 

12  56  55.34 

4.972 

6  24  22.2 

33.81 

18 

5  12.2 

12  57  21.23 

4.973 

6  27  18.3 

33.79 

19 

12  58  55.09 

5.007 

6  37  64.8 

33.90 

19 

6  10.3 

12  59  21.00 

5.008 

6  40  60.2 

33.88 

20 

13    0  55.67 

5.041 

6  51  29.5 

33.99 

20 

5    8.4 

13    1  21.60 

5.042 

6  64  24.2 

33.96 

21 

13    2  57.09 

5.076 

7    5    6.2 

34.07 

21 

5    6.5 

13    3  23.03 

5.077 

7    8    0.2 

34.03 

22 

13    4  59.32 

5.110 

7  18  44.6 

34.13 

22 

6    4.6 

13    5  25.28 

6.111 

7  21  37.9 

34.10 

23 

13    7    2.37 

5.144 

7  32  24.6 

34.19 

23 

5    2.7 

13    7  28.34 

6.144 

7  35  171 

34.17 

24 

13    9    6.23 

5.177 

7  46    6.0 

34.25 

24 

6    0.8 

13    9  32.20 

5.178 

7  48  57.8 

34.22 

25 

13  11  10.89 

5.211 

7  59  48.8 

34.30 

25 

4  68.9 

13  11  36.87 

6.211 

8    2  39.8 

34.27 

26 

13  13  16.35 

5J244 

8  13  32.7 

34.35 

26 

4  57.1 

13  13  42.33 

5.244 

8  16  22.8 

34.31 

27 

13  15  22.59 

5iJ77 

8  27  17;5 

34.39 

27 

4  65.3 

13  15  48.57 

5.277 

8  30    6.7 

34.35 

28 

13  17  29.62 

5.309 

8  41     3.2 

34.41 

28 

4  53.4 

13  17  65.60 

5.309 

8  43  51.5 

34.38 

29 

13  19  37.43 

5.342 

8  54  49.4 

34.43 

29 

4  61.6 

13  20    3.41 

6.342 

8  57  36.8 

34.40 

30 

13  21  46.02 

5.374 

9    8  36.2 

34.45 

30 

4  49.8 

13  22  12.00 

5.374 

9  11  22.6 

34.41 

31 

13  23  55.39 

5.407 

9  22  23.3 

34.46 

31 

4  48.1 

13  24  21.36 

5.406 

9  25    8.7 

34.42 

Aug.l 

13  26    5.53 

5.439 

9  36  10.5 

34.47 

1 

4  46.3 

13  26  31.50 

6.439 

9  38  56.0 

34.43 

2 

18  28  16.45 

5.471 

9  49  57.8 

34.47 

2 

4  44.5 

13  28  42.41 

6.471 

9  52  41.2 

34.43 

3 

13  30  28.14 

5.503 

10    3  44.9 

34.46 

3 

4  42.8 

13  30  54.10 

5.503 

10    6  27.3 

34.42 

4 

13  32  40.61 

5.536 

10  17  31.8 

34.45 

4 

4  41.1 

13  33    6.56 

5.535 

10  20  13.1 

34.40 

5 

13  34  53.86 

5.568 

10  31  18.2 

34.43 

5 

4  39.3 

13  35  19.80 

5.568 

10  33  58.5 

34.38 

6 

13  37    7.89 

5.601 

10  45    4.1 

34.40 

6 

4  37.6 

13  37  33.82 

5.601 

10  47  43.3 

34.35 

7 

13  39  22.70 

5.6:m 

10  58  49.4 

34.37 

7 

4  35.9 

13  39  48.63 

5.633 

11     1  27.5 

34.32 

& 

13  41  38.30 

5.667 

11  12  33.8 

34.33 

8 

4  34.3 

13  42    4.22 

5.666 

11  15  10.8 

34.28 

9 

13  43  54.69 

5.699 

11  26  17.3 

34J29 

9 

4  32.6 

13  44  20.59 

5.699 

11  28  53.1 

34.24 

10 

13  46  11.86 

5.732 

11  39  69.7 

34.24 

10 

4  30.9 

13  46  37.76 

5.732 

11  42  34.3 

34.19 

11 

13  48  29.83 

6.765 

11  53  40.9 

34.19 

11 

4  29.3 

13  48  55.72 

6.765 

11  56  14.3 

34.14 

12 

13  50  48.60 

5.798 

12    7  20.7 

34.13 

12 

4  27.7 

13  51  14.4H 

5.798 

12    9  52.9 

34.08 

13 

13  53    8J6 

5.832 

12  20  58.9 

34.05 

13 

4  26.1 

13  63  34.03 

5.831 

12  23  29.9 

34.01 

14 

13  55  28.52 

6.865 

12  34  35.4 

33.98 

14 

4  24.5 

13  55  54.38 

5.864 

12  37    5.2 

33.93 

15 

13  57  49.67 

5.898 

12  48  10.1 

33.90 

15 

4  22.9 

13  58  15.53 

5.898 

12  50  38.6 

33.85 

16 

14    0  11.62 

5.931 

13    1  42.8 

33.81 

16 

4  21.3 

14    0  37.47 

5.931 

13    4  10.0 

33.76 

17 

14    2  34.37 

6.964 

13  15  13.3 

33.72 

17 

4  19.8 

14    3    0.21 

5.964 

13  17  39.2 

33.67 

18 

14    4  57.91 

5.998 

13  28  41.4 

33.62 

18 

4  18.2 

14    5  23.74 

6.997 

13  31    6.0 

33.66 

19 

14    7  22J25 

6.031 

13  42    6.9 

33.50 

19 

4  16.7 

14    7  48.06 

6.030 

13  44  30.2 

33.45 

20 

14    9  47.39 

6.064 

13  55  29.7 

33.38 

20 

4  15.2 

14  10  13.18 

6.063 

13  57  51.7 

33.33 

21 

14  12  13.31 

6.097 

14    8  49.7 

33.26 

21 

4  13.6 

14  12  39.09 

6.096 

14  11  10.3 

33.21 

22 

14  14  40.02 

6.129 

14  22    6.5 

33.13 

22 

4  12.2 

14  15    5.79 

6.129 

14  24  25.7 

33.08 

23 

14  17    7.53 

6.162 

14  35  20.0 

32.99 

23 

4  10.7 

14  17  33.28 

6.162 

14  37  37.8 

32.93 

24 

14  19  35.82 

6.195 

14  48  30.1 

32.84 

24 

4    9J2 

14  20    1.56 

6.195 

14  50  46.5 

32.78 

25 

14  22    4.89 

6.228 

15    1  36.5 

32.69 

25 

4    7.8 

14  22  30.62 

6.227 

15    3  51  4 

32.63 

26 

14  24  34.76 

6i»>l 

15  14  39.0 

32.52 

26 

4    6.3 

14  25    0.47 

6.260 

15  16  62.5 

32.46 

27 

14  27    5.41 

6.294 

15  27  37.5 

32.35 

27 

4    4.9 

14  27  31.11 

6.21J3 

15  29  49.5 

32.29 

28 

14  29  36.85 

6.327 

15  40  31.7 

32.17 

28 

4     3.5 

14  30    2.53 

6.326 

15  42  42.2 

32.11 

29 

14  32    9.07 

6.359 

15  63  21.6 

31.98 

29 

4    2.1 

14  32  34.74 

6.358 

15  55  30.5 

31.92 

30 

14  34  42.08 

6.392 

16    6    6.8 

31.79 

30 

4    0.7 

14  35    7.73 

6.391 

16    8  14.2 

31.72 

31 

14  37  15iJ8 

+6.425 

-16  18  47.2 

-31.59 

31 

3  59.3 

14  37  41.52  +6.424 

-16  20  53.1 

-31.52 

46 
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Date. 
1»71. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT.                            i 

Aaeoniion. 

DIff.  for 
I  hour. 

Apparent 
DecUnaUon. 

DUr.for 
Ihoor. 

Mean  Time 
ofTraoait. 

Asceniion. 

DIff.  for 
lh.of 
Long. 

Dedloatkm. 

HL  tor 

1  boor  or 

h    ni      « 

M 

Q         t         » 

tf 

d 

h     m 

h     m      ■ 

■ 

-16  3^  27:0 

gept.l 

14  39  50.48 

46.458 

-16  31  22.7 

-31.37 

1 

3  57.9 

14  40  16.10 

46.457 

-31J3I 

2 

14  42  25.86 

6.491 

16  43  53.1 

31.15 

2 

3  56.6 

14  42  51.47 

6.490 

16  45  55.8 

31.09, 

3 

14  45    2.05 

6.524 

16  56  18.1 

30.93 

3 

3  55.3 

14  45  27.64 

6.524 

16  58  19.a 

30^1 

4 

14  47  39.03 

6.558 

17    8  37.7 

30.70 

4 

3  53.9 

14  48    4.61 

6.557 

17  10  37.3 

30.63 

5 

14  50  16.81 

6.591 

17  20  51.7 

30.46 

5 

3  52.6 

14  50  42.38 

6.591 

17  22  49.7 

30.39 

6 

14  52  55.41 

6.625 

17  32  59.8 

30.22 

6 

3  51.3 

14  53  20.96 

6.624 

17  34  56.3 

30.15 

7 

14  55  34.81 

6.658 

17  45    2.0 

29.97 

7 

3  50.0 

14  56    0.35 

6.658 

17  46  56i? 

29.89 

8 

14  58  15.03 

6.692 

17  56  58.0 

29.70 

8 

3  48.8 

14  58  40.55 

6.692 

17  58  51.1 

29.63 

9 

15    0  56.06 

6.726 

18    8  47.6 

29.43 

9 

3  47.5 

15     1  21.57 

6.726 

18  10  39.1 

29.36. 

io 

15    3  37.90 

6.760 

18  20  30.7 

29.16 

10 

3  46.3 

15    4    3.40 

6.760 

18  22  20.6 

29.09; 

11 

15    6  20.55 

6.794 

18  32    7.1 

28.87 

11 

3  45.0 

15    6  46.05 

6.794 

18  33  55.3 

28.80 

12 

15    9    4.02 

6.828 

18  43  36.5 

28.58 

12 

3  43.8 

15    9  29ijl 

6.828 

18  45  23.1 

28.51 

13 

15  11  48.31 

6.862 

18  54  58.9 

28.28 

13 

3  42.6 

15  12  13.79 

6.862 

18  56  43.7 

28J8I. 

14 

15  14  33.41    6.896 

19    6  13.9 

27.97 

14 

3  41.4 

15  14  58.88 

6M96 

19    7  57.1 

27M 

15 

15  17  19.33    6i)30 

19  17  21.5 

27.65 

15 

3  40.3 

15  17  44.78 

asm 

19  19    3.0 

27.59 

16 

15  20    6.05 

6.963 

19  28  21.4 

27.33 

16 

3  39.1 

15  20  31.49 

6.963 

19  30    1.1 

27J26 

17 

15  22  53.57 

6.997 

19  39  13.4 

27.00 

17 

3  38.0 

15  23  19.00 

6.996 

19  40  51.4 

26i» 

18 

15  25  41.90 

7.030 

19  49  57.3 

26.66 

18 

3  36.8 

15  26    7.32 

7.030 

19  51  33.5 

2bi>8 

19 

15  28  31.02 

7.063 

20    0  32.8 

26.30 

19 

3  35.7 

15  28  56.43 

7.063 

20    2    7.3 

a6.23 

20 

15  31  20.94 

7.096 

20  10  59.9 

25.94 

20 

3  34.6 

15  31  46.33 

7.096 

20  12  32.6 

25.87 

21 

15  34  11.64 

7.129 

20  21  18.2 

25.57 

21 

3  33.5 

15  34  37.02 

7.128 

20  22  49.1 

25.50 

22 

15  37    3.13 

7.161 

20  31  27.6 

25.20 

22 

3  32.4 

15  37  28.49 

7.161 

20  32  56.7 

25.13 

23 

15  39  55.39 

7.194 

20  41  27.8 

24.82 

23 

3  31.4 

15  40  20.73 

7,193 

20  42  55.1 

24.74 

24 

15  42  48.42 

7.226 

20  51  18.7 

24.42 

24 

3  30.3 

15  43  13.75 

7.225 

20  52  UM 

24.35 

25 

15  45  42.21 

7.258 

21     1    0.0 

24.02 

25 

3  29.3 

15  46    7.53 

7iJ57 

21    2  23.7 

33iM| 

26 

15  48  36.77 

7.289 

21  10  31.5 

23.61 

26 

3  28.2 

15  49    2.08 

7.288 

21  11  53.4 

23^ 

27 

15  51  32.09 

7.321 

21  19  53.1 

23.19 

27 

3  27.2 

15  51  57.38 

7.320 

21  21  13.1 

23.11 

28 

15  54  28.16 

7.352 

21  29    4.6 

22.76 

28 

3  26.2 

15  54  53.43 

7.351 

21  30  22.7 

224yi 

29 

15  57  24.97 

7.383 

21  38    5.7 

22.33 

29 

3  25.2 

15  57  50.23 

7.382 

21  39  21.9 

22ii5t 

30 

16    0  22.54 

7.414 

21  46  56.2 

21.88 

30 

3  24.2 

16    0  47.78 

7.413 

21  48  10.6 

2181 

Oct.  1 

16    3  20.84 

7.445 

21  55  36.1 

21.43 

1 

3  23.3 

16    3  46.07 

7.444 

21  56  48.6 

21.36 

2 

16    6  19.88 

7.476 

22    4    5.1 

20.98 

2 

3  22.3 

16    6  45.10 

7.475 

22    5  15.7 

SOilO 

3 

16    9  19.66 

7.506 

22  12  23.1 

20.51 

3 

3  21.4 

16    9  44.86 

7.505 

22  13  ZIJH 

20.44 

4 

16  12  20.17 

7.536 

22  20  29.8 

20.04 

4 

3  20.4 

16  12  45.35 

7.536 

22  21  36.6 

19.96 

5 

16  15  21.40 

7.566 

22  28  25.0 

19.56 

5 

3  19.5 

16  15  46.57 

7.566 

22  29  30.0 

19.48 

6 

16  18  23.35 

7.596 

22  36    8.7 

19.08 

6 

3  18.6 

16  18  48.51 

7.596 

22  37  11.8 

19.00. 

7 

16  21  26.02 

7.626 

22  43  40.6 

18.58 

7 

3  17.7 

16  21  51.16 

7.625 

22  44  41.8 

18.50 

8 

16  24  29.40 

7.655 

22  51     0.6 

18.08 

8 

3  16.8 

16  24  54.52 

7.655 

22  51  59^ 

18.00 

9 

16  27  33.48 

7.684 

22  58    8.4 

17.57 

9 

3  15.9 

16  27  58.58 

7.684 

22  59    5.7 

17.49 

10 

16  30  38J25 

7.713 

23    5    3.9 

17.06 

10 

3  15.1 

16  31    3.33 

7.712 

23    5  50J2 

16.97 

11 

16  33  43.70 

7.741 

23  11  46.9 

16.53 

11 

3  14.2 

16  34    8.77 

7.741 

23  12  40.3 

16.45, 

12 

16  36  49.83 

7.769 

23  18  17.3 

16.00 

12 

3  13.4 

16  37  14.88 

7.768 

23  19    »M 

15.92, 

13 

16  39  56.63 

7.797 

23  24  34.9 

15.46 

13 

3  12.6 

16  40  21.66 

7.796 

23  25  24.4 

15.381 

14 

16  43    4.08 

7.824 

23  30  39.4 

14.91 

14 

3  11.8 

16  43  29.09 

7.823 

23  31  26.9 

14.83 

15 

16  46  12.17 

7.851 

23  36  30.7 

14.36 

15 

3  11.0 

16  46  37.15 

7.849 

23  37  16^ 

14J28 

16 

16  49  20.88 

7.877 

23  42    8.7 

13.80 

16 

3  10.2 

16  49  45.85 

7.875 

23  42  52.3 

13.721 

17 

16  52  3051 

7.901 

23  47  33.1 

13iW 

17 

3    9.4 

16  52  55.16 

7.900 

23  48  14.8 

13.15! 

18 

16  55  40.14 

7.926 

23  52  43.9 

12.66 

18 

3    8.6 

16  56    5.06 

7.925 

23  53  23.6 

12.58 

19 

16  58  50.65 

7.950 

23  57  40.8 

12.08 

19 

3    7.8 

16  59  15.54 

7.949 

23  58  18.5 

18.00. 

20 

17    2    1.73 

7.973 

24    2  23.7 

11.49 

20 

3    7.1 

17    2  26.60 

7.972 

24    2  59.4 

11.41 

21 

17    6  13.37 

7.996 

24    6  52.4 

10.90 

21 

3    6.3 

17    5  38i2l 

7.995 

24    7  26.1 

10.82 

22 

17    8  25.54 

8.018 

24  11    6.8 

10.30 

22 

3    5.6 

17    8  50.35 

8.017 

24  11  38.5 

10.22 

23 

17  11  38.24 

8.040 

24  15    6.7 

9.69 

23 

3    4.9 

17  12    3.01 

8.038 

24  15  36.4 

9.61, 

24 

17  14  51.45 

8.060 

24  18  52.0 

9.08 

24 

3    4.1 

17  15  16.19 

8.059 

24  19  19.8 

9.00 

25 

17  18    6.14 

8.080 

24  22  22.6 

8.47 

25 

3    3.4 

17  18  29.85 

8.079 

24  22  48.4 

8.38 

26 

17  21  19.32 

8.100 

24  25  38.3 

7.85 

26 

3    2.7 

17  21  43.99 

8.099 

24  26    2.1 

7.76 

27  !  17  24  33.% 

8.119 

24  2^  39.1 

7m 

27 

3    2.0'  17  24  58.60 

8.118 

24  29    0.8 

7.13 

28 117  27  49.06 

8.138 

24  31  24.7 
24  33  55.1 

6.58 

28 

3    1.3  17  28  13.65 

8.136 

24  31  44.5 

6.50 

29   17  31     4.5b 

8.156 

5i)5 

29 

3    0.6  17  31  29.14 

8.154 

24  34  12.9 

5.87  1 

30  ,  17  34  20.53 

8.173 

24  36  10.2 

5.31 

30 

3    0.0  17  34  45.05 

8.171 

24  36  26.0 

6J23i 

31   17  37  36.89 

8.190 

24  38    9.9 

4.66 

31 

2  59.3'  17  38    1.36 

8.188 

24  38  23.7 

4.58' 

32  17  40  53.64 

48.206 

-24  39  54.0 

'  -  4.01 

32 

2  58.6  17  41  18.07 

48.204 

-24  40    6.9 

-  3.03 1 
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Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

AscenrioD. 

Diff.  for 
1  boar. 

D^SiTul 

Diff.  for 
Ihonr. 

Mesn  Time 
of  Transit. 

AsceoHion. 

Diff.  for 
lh.of 
Long. 

Apparent 
DodinaUon. 

Diff.  for 
1 hoar of 
Long. 

Nor.] 

h    m      8 
17  40  53.64 

+8'206 

-24  3S!  54'.0 

-*4'i)l 

d 

1 

h     m 
2  58.6 

h     m      a 
17  41  18.07 

N 

48.204 

-21  4d    S,9 

-^93 

2 

17  44  10.76 

8.221 

24  41  22.5 

3.36 

2 

2  58.0 

17  44  35.15 

8.219 

24  41  32.4 

3J2S 

3 

17  47  28.25 

8.236 

24  42  35.3 

2.71 

3 

2  57.3 

17  47  52.60 

8.234 

24  42  43.2 

2.62 

4 

17  50  46.09 

SJ250 

24  43  32.3 

2.05 

4 

2  56.7 

17  51  10.39 

8.248 

24  43  38.2 

1.96 

5 

17  54    4JH7 

8.264 

24  44  13.5 

1.38 

5 

2  56.0 

17  54  28.52 

8i262 

24  44  17.4 

1.30 

6 

17  57  22.76 

8.277 

24  44  38.7 

0.72 

6 

2  55.4 

17  57  46i)6 

8.275 

24  44  40.7 

-  0.63 

7 

18    0  41i>5 

8.290 

24  44  47.8 

-  0.05 

7 

2  54.8 

18    1    5.70 

8.287 

24  44  47.9 

+  0.03 

8 

18    4    0.63 

sjaoi 

24  44  40.9 

+  0.62 

8 

2  54.2 

18    4  24.73 

8.298 

24  44  39.0 

0.71 

9 

18    7  19.97 

8.311 

24  44  17.9 

1.29 

9 

2  53.5 

18    7  44.02 

8.309 

24  44  14.0 

.    1.38 

10 

18  10  39.57 

8.321 

24  43  38.6 

1.97 

10 

2  52.9 

18  11     3.56 

8.319 

24  43  32.8 

2.06 

11 

18  13  59.40 

8.331 

24  42  43.0 

2.65 

11 

2  52.3 

18  14  23.32 

8.328 

24  42  35.3 

2.73 

lU 

18  17  19.44 

8.339 

24  41  31.2 

3.33 

12 

2  51.7 

18  17  43.30 

8.336 

24  41  21.6 

3.41 

13 

18  20  39.67 

8.347 

24  40    3.0 

4.01 

13 

2  51.1 

18  21     3.47 

8.344 

24  39  51.5 

4.10 

14 

18  24    0.07 

8.353 

24  38  18.5 

4.70 

14 

2  50.5 

18  24  23.80 

8.^50 

24  38    5.0 

4.78 

15 

18  27  20.61 

8.359 

24  36  17.5 

5.39 

15 

2  49.9 

18  27  44.28 

8.356 

24  36    2.1 

5.46 

16 

18  30  41.29 

8.364 

24  34    0.1 

6.07 

16 

2  49.3 

18  31     4.89 

8.361 

24  33  42.8 

6.15 

17 

18  34    2.07 

8.368 

24  31  26.2 

6.76 

17 

2  48.7 

18  34  25.60 

8.365 

24  31    7.1 

6.83 

18 

18  37  22.94 

8.371 

24  28  35.9 

7.45 

18 

2  48.1 

18  37  46.40 

8.368 

24  28  14.9 

7.52 

19 

18  40  43.88 

8.374 

24  25  29.1 

8.13 

19 

2  47.5 

18  41     7.26 

8.370 

24  25    6.3 

8.20 

20 

18  44    4.87 

8.375 

24  22    5.8 

8.82 

20 

2  46.9 

18  44  28.17 

8.372 

24  21  41.2 

8.89 

21 

18  47  25.88 

8.376 

24  18  26.1 

9.50 

21 

2  46.3 

18  47  49.10 

8.372 

24  17  59.7 

9.57 

22 

18  50  46.90 

8.376 

24  14  30.0 

10.19 

22 

2  45.7 

18  51  10.04 

8.372 

24  14    1.8 

10.25 

23 

18  54    7.91 

a375 

24  10  17.5 

10.87 

23 

2  45.2 

18  54  30.97 

8.371 

24    9  47.5 

10.94 

24 

18  57  28.90 

8.374 

24    5  48.6 

11.55 

24 

2  44.6 

18  57  51.87 

8.370 

24    5  16.8 

11.62 

25 

19    0  49.84 

8.371 

24    1    3.3 

12^23 

25 

2  44.0 

19    1  12.72 

8.368 

24    0  29.8 

12.30 

26 

19    4  10.72 

8.368 

23  56    1.8 

12.90 

26 

2  43.4 

19    4  33.51 

8.365 

23  55  26.5 

12.97 

27 

19    7  31.53 

8.365 

23  50  44.0 

13.57 

27 

2  42.8 

19    7  54.23 

8.361 

23  50    7.0 

13.65 

28 

19  10  52.25 

8.361 

23  45  10.0 

14.25 

28 

2  42.2 

19  11  14.85 

8.357 

23  44  31.4 

14.32 

29 

19  14  12.85 

8.356 

23  39  19.9 

14.92 

29 

2  41.6 

19  14  35.36 

8.352 

23  38  39.6 

14.99 

30 

19  17  33.34 

8.351 

23  33  13.7 

15.59 

30 

2  41.0 

19  17  55.75 

8.347 

23  32  31.8 

15.66 

Dec.  1 

19  20  53.70 

8.346 

23  26  51.5 

16.26 

1 

2  40.4 

19  21  16.01 

8.341 

23  26    8.0 

16.32 

2 

19  24  13.91 

8.3^0 

23  20  13.4 

16.92 

2 

2  39.8 

19  24  36.12 

8.335 

23  19  28.2 

.16.99 

3 

19  27  33.97 

8.332 

23  13  19.4 

17.58 

3 

2  39.2 

19  27  56.07 

8.329 

23  12  32.6 

17.64 

4 

19  30  53.85 

8.324 

23    6    9.6 

18.24 

4 

2  38.6 

19  31   15.84 

8.320 

23    5  21.3 

18.30 

5 

19  34  13.54 

8.316 

22  58  44.1 

18.89 

5 

2  37.9 

19  34  35.43 

8.312 

22  57  54.3 

18.95 

6 

19  37  33.04 

8.308 

22  51     3.0 

19.54 

6 

2  37.3 

19  37  54.82 

8.303 

22  50  11.7 

19.60 

7 

19  40  52.32 

8.299 

22  43    6.4 

20.18 

7 

2  36.7 

19  41  13.99 

8.294 

22  42  13.6 

20.24 

8 

19  44  11.37 

8.289 

22  34  54.4 

20.82 

8 

2  36.1 

19  44  32.93 

8.284 

22  34    0.2 

20.88 

9 

19  47  30.19 

8.279 

22  26  27.1 

21.45 

9 

2  35.4 

19  47  51.64 

8i274 

22  25  31.4 

21.51 

10 

19  50  48.75 

8.268 

•22  17  44.6 

22.08 

10 

2  34.8 

19  51  10.08 

8Ja63 

22  16  47.5 

22.14 

11 

19  54    7.04 

8iK36 

22    8  47.1 

22.71 

11 

2  34.2 

19  54  28i26 

8.252 

22    7  48.6 

22.77 

12 

19  57  25.06 

8.244 

21  59  34.6 

23.33 

12 

2  33.5 

19  57  46.15 

8.240 

21  58  34.8 

23.38 

13 

20    0  42.78 

8.232 

21  50    7.3 

23.94 

13 

2  32.9 

20    1     3.75 

8.227 

21  49    6.2 

24.00 

14 

20    4    0.19 

8.219 

21  40  25.3 

24.55 

14 

2  32.2 

20    4  21.04 

8.214 

21  39  23.0 

24.61 

15 

20    7  17J27 

8iM)5 

21  30  28.8 

25.16 

15 

2  31.6 

20    7  38.00 

8.200 

21  29  25.2 

25iJl 

16 

20  10  34.03 

8.191 

21  20  17.9 

25.76 

16 

2  30.9 

20  10  54.62 

8.186 

21  19  13.1 

25.80 

17 

20  13  50.43 

8.176 

21     9  52.8 

26.35 

17 

2  30.2 

20  14  10.90 

8.171 

21    8  46.7 

26.39 

18 

20  17    6.48 

8.161 

20  59  13.5 

26.93 

18 

2  29.6 

20  17  26.82 

8.156 

20  58    6.3 

26.97 

19 

20  20  22.16 

8.146 

20  48  20.3 

27.50 

19 

2  28.9 

20  20  42.37 

8.140 

20  47  12.0 

27.55 

20 

20  23  37.46 

8.130 

20  37  13.4 

28.07 

20 

2  28.2 

20  23  57.54 

8.124 

20  36    4.0 

28.12 

21 

20  26  52.38 

8.113 

20  25  52.8 

28.64 

21 

2  27.5 

20  27  12.32 

8.108 

20  24  42.3 

28.68 

22 

20  30    6.89 

8.096 

20  14  18.8 

29.20 

22 

2  26.8 

20  30  26.70 

8.091 

20  13    7.3 

29.24 

23 

20  33  21.00 

8.079 

20    2  31.6 

29.75 

23 

2  26.1 

20  33  40.68 

8.074 

20    1  19.1 

29.78 

24 

20  36  34.71 

8.062 

19  50  31.3 

30.28 

24 

2  25.4 

20  36  54.24 

8.057 

19  49  17.8 

30.32 

25 

20  39  48.00 

8.045 

19  38  18.0 

30.81 

25 

2  24.7 

20  40    7.39 

8.039 

19  37    3.6 

30.86 

26 

20  43    0.86 

8.027 

19  25  52.0 

31.34 

26 

2  23.9 

20  43  20.12 

8.021 

19  24  36.8 

31.38 

27 

20  46  13.30 

8.009 

19  13  13.5 

31.86 

27 

2  23.2 

20  46  32.42 

8.004 

19  11  57.4 

31.90 

28 

20  49  25.32 

7.992 

19    0  22.6 

32.37 

28 

2  22.4 

20  49  44.29 

7.986 

18  59    5.6 

32.41 

29 

20  52  36.90 

7.974 

18  47  19.4 

32.88 

29 

2  21.7 

20  52  55.73 

7.968 

18  46    1.7 

32.91 

30 

20  55  48.05 

7.966 

18  34    4.3 

33.38 

30 

2  20.9 

20  56    6.74 

7.950 

18  32  45.8 

33.41 

31   20  58  58.77 

7.937 

18  20  37.3 

33.86 

31 

2  20.2 

20  59  17.31 

7.932 

18  19  18.1 

33.90 

32  21    2    9.051+7.9191-18    6  58.7 

+34.34 

32 

2  19.4i21     2  27  45 

+7.913 

-18    5  38.8 

+34.38 

364 
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Dat«. 
1871. 

FOR  WASHINGTON  MBAN  NOON. 

FOR  MERIDIAN  TRANSIT.                            1 

A)toeD«iou. 

Dlff.for 
1  hour. 

AppArent 
Declination. 

DUT;  for 
1  hour. 

Mean  Time 
of  Transit. 

Agjaj^nt 
Atceoidon. 

Diff.for 
Ih.of 
Long. 

Apparent 
Declination. 

dm:  for 

Iboorof 
LoM.    I 

Jan.  0 

h     m      8 
5  12  22.66 

-L285 

+22  33'  25.9 

-l'i)3 

d     h     m 
0  10  30.6 

h     m      « 
5  12    9.19 

-l'!269 

+22  33  15.1 

-]i)2| 

1 

5  11  52.07 

1.264 

22  33     1.4 

1.01 

1 

10  26.3 

5  11  38.92 

1.250 

22  32  50.8 

1.00 1 

2 

5  11  22.00 

1.242 

22  32  37.3 

1.00 

2  10  21.9 

5  11     9.18 

1.229 

22  a2  26iJ 

0.99 

3 

5  10  52.45 

1.820 

22  32  13.4 

0.99 

3  10  17.5 

5  10  39i)5 

1.207 

22  32    3i2 

0S» 

4 

5  10  23.44 

1.197 

22  31  50.0 

0.97 

4 

10  13.1 

5  10  11.26 

1.184 

22  31  40.1 

0.961 

5 

5    9  54.98 

1.173 

22  31  27.0 

0.95 

5 

10    8.7 

5    9  43.13 

1.160 

22  31  17.4 

0.94' 

6 

5    9  27.10 

1.149 

22  31    4.4 

0.93 

6  10    4.3 

5    9  15.58 

1.135 

22  30  55.1 

0.92 

7 

5    8  59.82 

1.124 

22  30  42.3 

Oi)l 

7 

9  59i) 

5    8  48.63 

1.109 

22  30  33.3 

0.90 

8 

5    8  33.15 

1.098 

22  30  20.8 

0.89 

8 

9  55.6 

5    8  22.30 

1.083 

22  30  12.1 

0.88 

9 

5    8    7.11 

1.071 

22  29  59.9 

0.87 

9 

9  51.2 

5    7  56.60 

1.057 

22  29  51.5 

0^ 

10 

5    7  41.72 

1.044 

22  29  39.5 

0.84 

10 

9  46.8 

5    7  31.55 

1.029 

22  29  31.4 

0.83 

11 

5    7  17.00 

1.016 

22  29  19.7 

0.81 

11 

9  42.5 

5    7    7.17 

1.001 

22  29  11.9 

0.80 

lU 

5    6  52.96 

0.987 

22  29    0.6 

0.78 

12 

9  38J2 

5    6  43.48 

0.972 

22  28  53.1 

0.77 

13 

5    6  29.61 

0.958 

22  28  42.2 

0.75 

13 

9  33.9 

5    6  20.49 

0.943 

22  28  35.0 

0.74 

14 

5    6    6.97 

0.928 

22  28  24.5 

0.72 

14 

9  29.5 

5    5  58i21 

0.913 

22  28  17.7 

0.711 

15 

5    5  45.05 

0.898 

22  28    7.6 

0.69 

15 

9  25.2 

5    5  36.65 

0.883 

22  28    1.1 

0.68 

16 

5    5  23.87 

0.867 

22  27  51.5 

0.66 

16 

9  21.0 

5    5  i5m 

0.852 

22  27  45.4 

0.65 

17 

5    5    3.44 

0.835 

22  27  36.2 

0.62 

17 

9  16.7 

5    4  55.75 

0.821 

22  27  30.5 

0.61 

18 

5    4  43.78 

0.803 

22  27  21.7 

0.58 

18 

9  12.4 

5    4  36.45 

0.788 

22  27  16.4 

0J37\ 

19 

5    4  24.90 

0.770 

22  27    8.2 

0.54 

19 

9    8.2 

5    4  17.93 

0.755 

22  27    3.3 

0J>3l 

20 

5    4    6.81 

0.737 

22  26  55.7 

0.50 

20 

9    4.0 

5    4    0.19 

0.722 

22  26  51.2 

0.49 

21 

5    3  49.52 

0.704 

22  26  44.1 

0.46 

21 

8  59.8 

5    3  43.25 

0.689 

22  26  40.0 

0.45 

22 

5    3  33.04 

0.670 

22  26  33.5 

0.42 

22 

8  55.6 

5    3  27.12 

0.655 

22  26  29.8 

0.41 

23 

5    3  17.38 

0.635 

22  26  23.9 

0.38 

23 

8  51.4 

5    3  11.81 

0.621 

22  26  20.6 

0.36 

24 

5    3    2.55 

0.600 

22  26  15.3 

0.34 

24 

8  47.2 

5    2  57.33 

0.586 

22  26  12.4 

0.32' 

25 

5    2  48.56 

0.565 

22  26    7.8 

0.29 

25 

8  43.0 

5    2  43.69 

0.551 

22  26    5.3 

0.27 

26 

6    2  35.42 

0J53O 

22  26    1.4 

0.25 

26 

8  38.9 

5    2  30.89 

0^16 

22  25  59.3 

0J23 

27 

5    2  23.12 

0.495 

22  25  56.1 

OM 

27 

8  34.8 

5    2  18.93 

0.481 

22  25  54.5 

0.18, 

28 

5    2  11.67 

0.459 

22  25  51.9 

0.16 

28 

8  30.7 

5    2    7.82 

0.445 

22  25  50.7 

0.14 1 

29 

5    2    1.08 

0.423 

22  25  48.8 

0.11 

29 

8  26.6 

5    1  57.57 

0.409 

22  25  48.0 

0.09  i 

30 

5    1  51.36 

0.387 

22  25  46.8 

0.06 

30 

8  22.5 

5    1  48.17 

0.374 

22  25  46.4 

-0.04 

31 

5    1  42.50 

0.351 

22  25  46.0 

-0.01 

31 

8  18.4 

5    1  39.63 

0.338 

22  25  46.0 

+Oi)l 

Feb.l 

5    1  34.50 

0.315 

22  25  46.4 

4^.04 

1 

8  14.3 

5    1  31.95 

0.302 

22  25  46.8 

0.06 

2 

5    1  27.37 

0.279 

22  25  48.0 

0.09 

2 

8  10.2 

5    1  25.14 

Oi^ 

22  25  48.8 

0.11 

3 

5    1  21.11 

0.242 

22  25  50.8 

0.14 

3 

8    6J2 

5    1  19.19 

0^230 

22  25  52.0 

0.16, 

4 

5    1  15.72 

0.206 

22  25  54.8 

0.19 

4 

8    2.2 

5    1  14.11 

0.194 

22  25  56.4 

0i2]| 

5 

5    1  11.20 

0.170 

22  26    0.0 

0.24 

5 

7  58.2 

5    1    9.89 

0.158 

22  26    2.0 

0.26 

6 

5    1    7.54 

0.134 

22  26    6.3 

0.29 

6 

7  54.2 

5    1    6.53 

0.122 

22  26    8.7 

0.31 

7 

6    1    4.76 

0.098 

22  26  13.8 

0.34 

7 

7  50Ja 

5    1    4.04 

0.086 

22  26  16.5 

0.361 

8 

5    1    2.85 

0.061 

22  26  22.5 

0.39 

8 

7  46.2 

5    1    2.42 

0.050 

22  26  25.5 

0.40 1 

9 

5    1     1.81 

-0.025 

22  26  32.3 

0.44 

9 

7  42.3 

5    1     1.66 

-0.014 

22  26  35.7 

0.45' 

10 

5    1     1.64 

+0.012 

22  26  43.3 

0.49 

10 

7  38.4 

5    1     1.77 

+0.023 

22  26  47.1 

0.50 

11 

5    1    2kJ5 

0.048 

22  26  55.5 

0.54 

11 

7  34.5 

5    1    2.75 

0.059 

22  26  59.6 

0.55 

12 

5    1     3.93 

0.084 

22  27    8.9 

0.59 

12 

7  30.6 

5    1    4.60 

0.095 

22  27  13.4 

0.60 

13 

5    1    6.38 

0.120 

22  27  23.5 

0.64 

13 

7  26.7 

5    1     7.31 

0.131 

22  27  28.3 

0.65 

14 

5    1    9.69 

0.156 

22  27  39.2 

0.68 

14 

7  22.8 

5     1  10.88 

0.167 

22  27  44.3 

0.70 1 

15 

5    1  13.87 

0.192 

22  27  56.1 

0.73 

15 

7  19.0 

5    1  15.31 

0.203 

22  28    1.5 

0.75 

16 

5    1  18.91 

0.228 

22  28  14.2 

0.78 

16 

7  15.1 

5    1  20.60 

0.238 

22  28  19.9 

0.79 

17 

5     1  24MI 

0.264 

22  28  33.4 

0.83 

17 

7  11.3 

5    1  26.74 

0.274 

22  28  39.4 

0J64 

18 

5    1  31.57 

0.300 

22  28  53.8 

0.88 

18 

7    7.5 

5    1  33.74 

0.309 

22  29    0.1 

0.89 

19 

5     1  39.18 

0.335 

22  29  15.3 

0.93 

19 

7    3.7 

5     1  4158 

0.344 

22  29  21i> 

0.94 

20 

5    1  47.64 

0.371 

22  29  37.9 

0.98 

20 

6  59.9 

5    1  50.26 

0.379 

22  29  44.8 

OM 

21 

5    1  56.94 

0.406 

22  30    1.6 

1.02 

21 

6  56.1 

5    1  59.78 

0.414 

22  30    8.7 

1.03 

22 

5    2    7.09 

0.441 

22  30  26.4 

1.06 

22 

6  52.3 

5    2  10.14    0.449 

22  30  33.7 

1.07, 

23 

5    2  18.07 

0.475 

22  30  52ii 

1.10 

23 

6  48.6 

5    2  21.33    0.484 

22  30  59.7 

i.u' 

24 

5    2  29.88 

0.510 

22  31  19.1 

1.14 

24 

6  44.9 

5    2  33.34!    0.518 

22  31  26.8 

1.15 

25 

5    2  42.52 

0.544 

22  31  47.0 

1.18 

25 

6  41.2 

5    2  46.17"    0.552 

22  31  54.9 

1.19 

26 

5    2  55.97 

0.578 

22  32  15.9 

1.22 

26 

6  37.5 

5    2  59.82    0.586 

22  32  24.0 

liO 

27 

5    3  lOiM 

0.612 

22  32  45.7 

lii6 

27 

6  33.8 

5    3  14.27    0.619 

22  32  54.0 

1.27! 

28 

5    3  25.3] 

0.645 

22  33  16.5 

1.31 

28 

6  30.1 

5    3  29.52i    0.652 
5    3  45.56    0.685 

22  33  25.0 

1.31 

29 

5    3  41.18 

0.678 

22  33  48.3 

1.35 

29 

6  26.4 

22  33  56.9 

1.35] 

30 

5    3  57.83 

^.711 

+22  34  20.9 

+1.39 

30 

6  22.8 

5    4    2.39' +0.717 

422  34  29.7 

+1.39J 

JUPITBR,  IWl, 
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Date. 
1S71. 

FOR  WASHINGTON  MEAN  MOON. 

1                                                                                      II 
FOB  MEBIOIAN  TftAKSIT.                          1 

AHConitioD. 

DIff.for 
1  boar. 

dJSLToIi. 

DUtfor 
Ihoor. 

MttftoTlma 
ofTituuit. 

AnWfltfA"i 

Diff.  for 
lb.  of 

LODf. 

Appafenl 
De<^UnaUon. 

.  W.  for 
Ihourof 
Loag. 

Mv.l 

h      U        B 

5    3  4i.iy 

40*678 

42§  3d  4^.3 

+l'.'35 

d 
1 

h     m 
6  26.4 

h    m     K 
5    3  45.56 

40*685 

42§  3d  5d'.f 

41.35 

2 

5    3  57.83 

0.711 

22  34  20.9 

1.39 

2 

6  22.8 

5    4     2.39 

0.717 

22  34  29.7 

1.39 

3 

5    4  15.27 

0.743 

22  34  54.5 

1.42 

3 

6  19.1 

5    4  19.99 

0.749 

22  35    3.4 

1.43 

4 

5    4  33.48 

0.775 

22  35  29.0 

1.45 

4 

6  |5.5 

5    4  38.36 

0.781 

22  35  38.0 

1.46 

5 

5    4  52.46 

0.807 

22  36    4.3 

1.48 

5 

6  11.9 

5    4  57.49 

0.813 

22  36  13.4 

1.49 

6 

5    5  12.19 

0.838 

22  36  40.1 

1.52 

6 

6    8.3 

5    5  17.36 

0.844 

22  36  49.4 

1.52 

7 

5    5  32.67 

0.869 

22  37  16.7 

1.55 

7 

6    4.7 

5    5  37.98 

0.875 

22  37  26.1 

1.55 

8 

5    5  53.90 

0.900 

22  37  54.1 

1.58 

8 

6    1.1 

5    5  59.34 

0.905 

22  38    3.6 

1.58 

9 

5    6  15i^ 

0.930 

22  38  32.2 

1.61 

9 

5  57.5 

5    6  21.43 

0.935 

22  38  41.8 

1.61 

10 

5    6  38.56 

0.960 

22  39  11.1 

1.64 

10 

5  54.0 

5    6  44.24 

0.9^ 

22  39  20.7 

1.64 

11 

5    7    1.98 

0.990 

22  39  50.6 

1.66 

11 

5  50.5 

5    7    7.78 

0.996 

22  40    0.3 

1.67 

12 

5    7  26.12 

1.020 

22  40  30.7 

1.68 

12 

5  47.0 

5    7  32.03 

1.026 

22  40  40.4 

1.69 

13 

5    7  50.97 

1.050 

22  41  11.4 

1.70 

13 

5  43.5 

5    7  56.99 

1.055 

22  41  21.1 

1.71 

14 

5    8  16.53 

1.079 

22  41  52.6 

1.72 

14 

5  40.0 

5    8  22.65 

1.084 

22  42    2.4 

1.73 

15 

5    8  42.78 

1.108 

22  42  34.4 

1.74 

15 

6  36.5 

5    8  49.00 

1.U2 

22  42  44J2 

1.75 

16 

5    9    9.72 

1.137 

22  43  16.7 

1.76 

16 

5  33.0 

5    9  16.04 

1.141 

22  43  26.5 

1.77 

17 

5    9  37.35 

1.166 

22  43  59.4 

1.78 

17 

5  29.5 

5    9  43.76 

1.169 

22  44    9.2 

1.79 

18 

5  10    5.65 

1.194 

22  44  42.5 

1.80 

18 

5  26.0 

6  10  12.15 

1.197 

22  44  52.3 

1.81 

19 

5  10  34.63 

li222 

22  45  26.1 

1.82 

19 

5  22.6 

5  10  4lSi\ 

1.225 

22  45  35.9 

1.83 

ao 

5  11    4i27 

1.249 

22  46  10.1 

1.84 

20 

5  195 

5  11  10.93 

1J252 

22  46  19.8 

1.84 

21 

5  11  34.56 

1.276 

22  46  54.4 

1.85 

21 

5  15.8 

5  11  41.29 

1.279 

22  47    4.1 

1.85 

22 

5  12    5.50 

1.303 

22  47  39.0 

1.87 

22 

5  12.4 

5  12  12.30 

1.305 

22  47  48.7 

1.86 

23 

5  12  37.08 

1.329 

22  48  23.9 

1.88 

23 

5    9.0 

5  12  43.94 

1.331 

22  48  33.5 

1.87 

24 

5  13    9.28 

1.355 

22  49    9.1 

1.89 

24 

5    5.6 

5  13  16.20 

1.357 

22  49  18.6 

lii8 

25 

5  13  42.10 

1.380 

22  49  54i> 

1.90 

25 

5    2.2 

5  13  49.07 

1.382 

22  50    4.0 

1.89 

26 

5  14  15.54 

1.405 

22  50  40.1 

1.90 

26 

4  58.8 

5  14  22.55 

1.407 

22  5a  49.6 

1.90 

27 

6  14  49.57 

1.430 

22  51  25.8 

1.91 

27 

4  55.4 

5  14  56.62 

1.432 

^  51  35.2 

1.90 

28 

5  15  24.19 

1.455 

22  52  11.6 

1.91 

28 

4  52.0 

5  15  31.28 

1.456 

22  52  20.9 

1.91 

29 

5  15  59.40 

1.479 

22  52  57.5 

1.92 

29 

4  48.6 

5  16    6.52 

1.480 

22  53    6.7 

1.91 

30 

5  16  35.18 

1.503 

22  53  43.5 

1.92 

30 

4  45.3 

5  16  42.33 

1J>04 

22  53  526 

1.91 

31 

5  17  11.52 

1.526 

22  54  29.5 

1.92 

31 

4  42.0 

5  17  18.70 

1.527 

22  54  38.5 

1.911 

Apr.l 

5  17  48.43 

1.549 

22  55  15.5 

1.92 

1 

4  38.7 

5  17  55.63 

1.550 

22  55  24.4 

1.911 

2 

5  18  25iJ9 

1.572 

22  56    1.4 

1.91 

2 

4  35.4 

5  18  33.10 

1.573 

22  56  10.2 

1.91 1 

3 

5  19    3.88 

1.594 

22  56  47.1 

1.91 

3 

4  32.1 

5  19  11.11 

1.595 

22  56  55.8 

1.90 1 

4 

5  19  42.41 

1.616 

22  57  32.8 

1.90 

4 

4  28.8 

5  19  49.65 

1.617 

22  57  4|.3 

1.90 

5 

5  20  21.47 

1.638 

22  58  18.3 

1.90 

5 

4  25.5 

5  20  28.72 

1.638 

22  58  26.7 

1.89 

6 

5  21     1.04 

1.659 

22  59    3.6 

1.89 

6 

4  22.2 

5  21    8ia9 

1.659 

22  59  11.9 

1.881 

7 

5  21  41.12 

1.680 

22  59  48.7 

1.88 

7 

4  18.9 

5  21  48.37 

1.680 

22  59  56.8 

1.87. 

8 

5  22  21.71 

1.701 

23    0  33.6 

1.87 

8 

4  15.6 

5  22  28.96 

1.701 

23    0  41.5 

1.86 

9 

5  23    2.80 

1.722 

23    1  18.2 

1.86 

9 

4  12.4 

5  23  10.04 

1.722 

23    1  26.0 

liis; 

10 

5  23  44.37 

1.742 

23    2    2.5 

1.85 

10 

4    9.2 

5  23  51.60 

1.742 

23    2  10.1 

1.841 

11 

5  24  26.42 

1.762 

23    2  46.4 

1.83 

11 

4    5.9 

5  24  33.64 

1.762 

23    2  53.9 

1.83 1 

12 

5  25    8.95 

1.782 

23    3  30.0 

1.81 

12 

4    2.7 

5  25  16.16 

1.781 

23    3  37.3 

1.811 

13 

5  25  51.95 

1.801 

23    4  \ZJ2 

1.80 

13 

3  59.5 

5  25  59.14 

1.801 

23    4  20.4 

1.79 

14 

5  26  35.41 

1.820 

23    4  56.0 

1.78 

14 

3  56.3 

5  26  42.58 

1.820 

23    5    3.0 

1.77 

15 

5  27  19.33 

1.839 

23    5  38.3 

1.76 

15 

3  53.1 

5  27  26.48 

1.839 

23    5  45.1 

1.75 

16 

5  28    3.69 

1.858 

23    6  20.2 

1.74 

16 

3  49.9 

5  28  10.82 

1.857 

23    6  26.8 

1.73 

17 

5  28  48.50 

1.876 

23    7    1.6 

1.72 

17 

3  46.7 

5  28  55.60 

1.875 

23    7    8.1 

1.71 

18 

5  29  33.74 

1.894 

23    7  42.5 

1.70 

18 

3  43.5 

5  29  40.81 

1.893 

23    7  48.8 

1.69 

19 

5  30  19.41 

1.912 

23    8  22.9 

1.67 

19 

3  40.3 

5  30  26.44 

1.910 

23    8  28.9 

1.67 

20 

5  31     5.50 

1.929 

23    9    2.6 

1.65 

20 

3  37.2 

5  31  12.49 

1.927 

23    9    8.5 

1.64 

21 

5  31  52.00 

1.946 

23    9  41.7 

1.62 

21 

3  34.0 

5  31  58.95 

1.944 

23    9  47.5 

1.61 

22 

5  32  38.90 

1.962 

23  10  20.2 

1.59 

22 

3  30.8 

5  32  45.81 

1.960 

23  10  5^.8 

1.59 

23 

5  33  26.19 

1.978 

23  10  58.0 

1.56 

23 

3  27.7 

5  33  33.05 

1.976 

23  11    3.4 

1.56 

24 

5  34  13.87 

1.994 

23  11  35.1 

1.53 

24 

3  24.6 

5  34  20.68 

1.992 

23  11  40.3 

1.53 

25 

5  35    1.93 

2.010 

23  12  11.5 

1.50 

25 

3  21.5 

5  35    8.69 

2.008 

23  12  16.6 

1.50 

26 

5  35  50.36 

2.025 

23  12  47.2 

1.47 

26 

3  18.3 

5  35  57.07 

2.023 

23  12  52.1 

1.47 

27 

5  36  39.15 

2.040 

23  13  22.0 

1.44 

27 

3  15.2 

5  36  45.80 

2.038 

23  13  26.7 

1.44 

28 

5  37  28.30 

2.055 

23  13  56.1 

1.40 

28 

3  12.1 

5  37  '34.89 

2.052 

23  14    06 

1.40 

29 

5  38  17.79 

2.069 

23  14  29.3 

1.37  29 

3    9.0 

5  38  24.32 

2.066 

23  14  33.7 

1.36 

30  ,   5  39    7.62 

2.083 

23  15    1.7 

1.33  30 

3    5.9 

5  39  14.08 

2.080 

23  15    5.9 

1.32 
41.29 

31     5  39  57.76 

42.097 

+23  15  33iJ 

+li»  31 

3    2.8!   5  40    4.17 

42.094 

423  15  37.2 

866 
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Date. 
1871. 

FOB  WASHIKOTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT.                            1 

XT' 

Ascenaion. 

Diff.for 
Ihour. 

Apparent 

Diff.  for 
Ihoor. 

Mean  Time 
of  Transit. 

Aitcension. 

Dlfr.for 
lb.  of 
Long. 

Apparent 

Diff.for 
1  boor  of 
Umg. 

Mayl 

h    m      s 
5  39  57.78 

4S'097 

+2S  1^  3^.2 

+L29 

d 
1 

h     m 
3    2.8 

h     m      ■ 
5  40     4.17 

4S!094 

+2S  i6  37:2 

23  16    7.6 

+159 

2 

5  40  48.27 

2.110 

23  16    3.8 

li26 

2 

2  59.7 

5  40  54.59!   2.107 

155 

3 

5  41  39.08 

2.123 

23  16  33.5 

1.22 

3 

2  56.6 

5  41  45.33 

2.120 

23  16  37.1 

151 : 

4 

5  42  30.20 

2.136 

23  17    2.2 

1.18 

4 

2  53.5 

5  42  36.38 

2.133 

23  17    5.6 

1.17' 

5 

5  43  21.63 

2.149 

23  17  30.0 

1.14 

5 

2  50.4 

5  43  27.74 

2.146 

23  17  33.3 

1.13 

6 

5  44  13.36 

2.161 

23  17  56.8 

1.10 

6 

2  47.4 

5  44  19.39 

2.158 

23  17  59.9 

IJOQ, 

7 

5  45    5.39 

2.173 

23  18  22.6 

1.06 

7 

2  44.3 

5  45  11.34 

2.170 

23  18  25.5 

li)&l 

8 

5  45  57.70 

2.185 

23  18  47.4 

1.02 

8 

2  41.3 

5  46    3.57 

2.182 

23  18  50.1 

1.01 

9 

5  46  50.30 

2.197 

23  19  11J2 

0.97 

9 

2  38i3 

5  46  56.09 

2.194 

23  19  13.7 

osn 

10 

5  47  43.18 

2iW9 

23  19  33.9 

0.93 

10 

2  35.1 

5  47  48.89 

2.205 

23  19  36.3 

0.93 

11 

5  48  36.33 

2.220 

23  19  55.6 

0.89 

11 

2  32.1 

5  48  41.96 

2M\6 

23  19  57M 

Ois' 

12 

5  49  29.75 

2.231 

23  20  16.2 

0.84 

12 

2  29.0 

5  49  35.30 

2J227 

23  20  185 

0.83 

13 

5  50  23.43 

2.242 

23  20  35.6 

0.79 

13 

2  26.0 

5  50  28.89 

2.238 

23  20  37.5 

0.79 

14 

5  51  17.36 

2.253 

23  20  53.9 

0.75 

14 

2  23.0 

5  51  22.73 

2.248 

23  20  55.7 

0.74, 

15 

6  52  11.54 

2i263 

23  21  11.1 

0.70 

15 

2  20.0 

5  52  16.82 

2558 

23  21  12.7 

0.69  > 

16 

5  53    5.97 

2.273 

23  21  27.1 

0.65 

16 

2  17.0 

5  53  11.16 

2.268 

23  21  28.6 

0.64 

17 

5  54    0.63 

2.283 

23  21  44.0 

0.60 

17 

2  14.0 

5  54    5.73 

2i278 

23  21  43.3 

0.59 

18 

5  54  55.52 

2.292 

23  21  55.7 

0.55 

18 

2  11.0 

5  55    0.52 

2587 

23  21  56J0 

0.54 

19 

5  55  50.64 

2.301 

23  22    8i2 

0.50 

19 

2    8.0 

5  55  55.54 

2596 

23  22    9.3 

0.49 

20 

5  56  45.97 

2.310 

23  22  19.5 

0.45 

20 

2    5.0 

5  56  50.78 

2.305 

23  22  20.4 

0.44 

21 

5  57  41.51 

2.319 

23  22  29.5 

0.39 

21 

2    1.9 

5  57  46.22 

2.314 

23  22  30.3 

0.39 

22 

5  58  37.25 

2.327 

23  22  38.2 

0.34 

22 

1  58.9 

5  58  41.86 

2.322 

23  22  38.9 

0.34 

23 

5  59  33.19 

2.335 

23  22  45.7 

Oi» 

23 

1  55.9 

5  59  37.70 

2.330 

23  22  465 

059 

24 

6    0  29.31 

2.343 

23  22  51.9 

054 

24 

1  52.9 

6    0  33.72 

2.338 

23  22  52.3 

053 

25 

6    1  25.61 

2.350 

23  22  56.9 

0.18 

25 

1  49.9 

6    1  29.92 

2.345 

23  22  575 

0.18 

26 

6    2  22.09 

2.357 

23  23    0.6 

0.13 

26 

1  46.9 

6    2  26.29 

2.352 

23  23    0.8 

0.12 

27 

6    3  18.74 

2.364 

23  23    3.0 

0.08 

27 

1  43.9 

6    3  22.83 

2.359 

23  23    3.1 

0.07 

28 

6    4  15.55 

2.371 

23  23    4.1 

+0.02 

28 

1  41.0 

6    4  19.54 

2.366 

23  23    4.1 

+0.01 

29 

6    5  12.52 

2.377 

23  23    3.7 

-0.04 

29 

1  38.0 

6    5  16.40 

2.372 

23  23    3.7 

-0.05  1 

30 

6    6    9.64 

2.383 

23  23    2.1 

0.09 

30 

1  35.0 

6    6  13.41 

2.378 

23  23    1.9 

0.10 

31 

6    7    6.91 

2.389 

23  22  59.1 

0.15 

31 

1  32.0 

6    7  10.57 

2.384 

23  22  58.8 

0.16 

June  1 

6    8    4.32 

2.395 

23  22  54.8 

Oiil 

1 

1  29.0 

6    8    7.87 

2.390 

23  22  54.4 

051  i 

2 

6    9    1.86 

2.400 

23  22  49.1 

0.27 

2 

1  26.0 

6    9    5.30 

2.396 

23  22  48.6 

057 

3 

6    9  59.53 

2.406 

23  22  42.0 

0.32 

3 

1  23.1 

6  10    2.86 

2.401 

23  22  41.5 

0.32 

4 

6  10  57.33 

2.411 

23  22  33.5 

0.37 

4 

1  20.1 

6  11    0.55 

2.406 

23  22  32.9 

0.38 

5 

6  11  55.25 

2.416 

23  22  23.6 

0.43 

5 

1  17.1 

6  11  58.36 

2.411 

23  22  23.0 

0.44 

6 

6  12  53.28 

2.420 

23  22  12.4 

0.49 

6 

1  14.1 

6  12  56.28 

2.415 

23  22  11.7 

0.49 

7 

6  13  51.41 

2.425 

23  21  59.8 

0.55 

7 

1  11.2 

6  13  54.30 

2.420 

23  21  59.1 

0.55: 

8 

6  14  49.65 

2.429 

23  21  45.8 

0.61 

8 

1    8.2 

6  14  52.42 

2.424 

23  21  45.1 

0.61  1 

9 

6  15  48.00 

2.434 

23  21  30.4 

0.67 

9 

1    5.2 

6  15  50.65 

2.428 

23  21  29.6 

0.67 

10 

6  16  46.45 

2.438 

23  21  13.6 

0.73 

10 

1    2.3 

6  16  48.98 

2.432 

23  21  12.8 

0.73 

11 

6  17  45.00 

2.442 

23  20  55.4 

0.79 

11 

0  59.3 

6  17  47.41 

2.436 

23  20  54.6 

0.79 

12 

6  18  43.63 

2.445 

23  20  35.8 

0.85 

12 

0  56.4 

6  18  45.93 

2.440 

23  20  35.0 

0ii5 

13 

6  19  42.34 

2.448 

23  20  14.8 

0.91 

13 

0  53.4 

6  19  44.52 

2.443 

23  20  14.0 

om 

14 

6  20  41.12 

2.451 

23  19  52.3 

0.97 

14 

0  50.5 

6  20  43.18 

2.446 

23  19  51.5 

0.96: 

15 

6  21  39.97 

2.454 

23  19  28.4 

1.02 

15 

0  47.5 

6  21  41.91 

2.449 

23  19  27.6 

1.02  1 

16 

6  22  38.89 

2.456 

23  19    3.1 

1.08 

16 

0  44.5 

6  22  4071 

2.451 

23  19    2.3 

1.081 

17 

6  23  37.86 

2.458 

23  18  36.4 

1.14 

17 

0  41.6 

6  23  39.56    2.453 

23  18  35.6 

1.14' 

18 

6  24  36.88 

2.460 

23  18    8.3 

li20 

18 

0  38.6 

6  24  38.46    2.455 

23  18    7i) 

150 

19 

6  25  35.94 

2.462 

23  17  38.7 

1.26 

19 

0  35.7 

6  25  37.40    2.457 

23  17  -38.0 

156 

20 

6  26  35.04 

2.463 

23  17    7.7 

1.32 

20 

0  32.7 

6  26  36.38    2.459 

23  17    7.0 

1.32 

21 

6  27  34.17 

2.464 

23  16  35.3 

1.38 

21 

0  29.7 

6  27  35.39    2.460 

23  16  34.6 

1.38 

22 

6  28  33.33 

2.465 

23  16    1.4 

1.44 

22 

0  26.8 

6  28  34.43    2.461 

23  16    0.7 

1.43  I 

23 

6  29  32.52 

2.466 

23  15  26.2 

1.49 

23 

0  2:}.8 

6  2*)  33.50|   2.461 

23  15  25.5 

1.49 

24 

6  30  31.72 

2.466 

23  14  49.5 

1.55 

24 

0  20.9 

6  30  32.58    2.462 

23  14  48.9 

1.55 

25 

6  31  30.93 

2.467 

23  14  11.4 

1.61 

25 

0  17.9 

6  31  31.67 

2.462 

23  14  10.9 

1.61 

26 

6  32  30.13 

2.467 

23  13  31.9 

1.67 

26 

0  15.0 

6  32  30.75 

2.462 

23  13  31.5 

1.67 

27 

6  33  29.34 

2.467 

23  12  51.1 

1.73 

27 

0  12.0 

6  33  29.83 

2.462 

23  12  50.8 

1.73 

28 

6  34  28.54 

2.467 

23  12    8.9 

1.79 

28 

0    9.1 

6  34  28.91 

2.461 

23  12    8.6 

1.79 

29 

6  35  27.73 

2.466 

23  11  25.3 

1.85 

29 

0    6.1 

6  35  27.98'   2.461 

23  11  25.0 

lU^ 

30 

6  36  26.91 

2.465 

23  10  40.1 

1.91 

30 

0    3.2 

6  36  27.04i   2.460 

23  10  40.0 

1.90 

31 

6  37  26.07! +2.464! +23    9  53.7 

-1.96 

31 

0    0.3 

6  37  26.08  +2.459 

+23    9  53.7 

-1.16 
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1871- 

FOR  WASHINGTON  MBAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kigbt 
Aflceaitlon. 

Diff.for 
1  hour. 

Apparent 
Dfcliutttioj. 

DMT.  for 
1  hour. 

Mean  Time 
ofTnuwit. 

Ascenaion. 

Diff.  for 
Ih.of 
Long. 

AppanpDt 
DeriiuaUon. 

rur.  for 

1  hoarof 
Long. 

1 

h     111      H 

M 

O          t          ii 

// 

d     h     m 

h     m      n 

« 

O           1            tl 

July  I 

6  37  26.07 

+2.464 

+2:J    9  53.7 

-1.96 

1  23  57.3 

6  38  25.09 

+2.458  +23    9    6.0 

-2.02 

2 

6  38  25.20 

2.46:J 

23    9    5.9 

2.02 

2  23  54.3 

6  39  24.07 

2.457    23    8  169 

2.07 

3 

6  39  24.30 

2.462 

23    8  16.7 

2.08 

3  23  51.4 

6  40  23.02 

2.456 

23    7  26.5 

2.13 

4 

6  40  23.37 

2.461 

23    7  26.2 

2.14 

4  23  48.4 

6  41  21.93 

2.454 

23    6  34.8 

2.18 

5 

6  41  22.40 

2.459 

23    6  34.4 

2.19 

5  23  45.5 

6  42  20.80 

2.452 

23    5  41.7 

2.24 

6 

6  42  21.39 

2.457 

23    5  41.2 

2.25 

6  23  42.5 

6  43  iom 

2.450 

23    4  47.3 

2.29 

7 

6  43  20.33 

2.455 

23    4  46.7 

2.31 

7  23  39.5 

6  44  18.40 

2.448 

23    3  51.6 

2.35 

8 

6  44  19.23 

2.453 

23    3  50.9 

2.36 

8  23  36.6 

6  45  17.12 

2.445 

23    2  54.6 

2.40 

9 

6  45  18.07 

2.450 

23    2  53.7 

2.41 

9  23  33.6 

6  46  15.78 

2.442 

23    1  56.2 

2.46 

10 

6  46  16.85 

2.447 

23    1  55.2 

2.47 

10  23  30.7 

6  47  14.37 

2.439 

23    0  56.6 

2.52 

11 

6  47  15.56 

2.444 

23    0  55.4 

2.52 

11  23  27.7 

6  48  12.88 

2.436 

22  59  55.7 

2.57 

12 

6  48  14.19 

2.441 

22  59  54.4 

2.57 

12  23  24.7 

6  49  11.32 

2.433 

22  58  53i) 

2.62 

13 

6  49  12.75 

2.438 

22  58  52.1 

2.62 

13  23  21.8 

6  50    9.68 

2.429 

22  57  50.1 

2.67 

14 

6  50  nJ23 

2.435 

22  57  48.5 

2.68 

14  23  18.8 

6  51    7.95 

2.425 

22  56  45.5 

2.72 

15 

6  51    9.62 

2.431 

22  56  43.7 

2.73 

15  23  15.9 

6  52    6.12 

2.421 

22  55  39.7 

•2.77 

16 

6  52    7.91 

2.427 

22  55  37.7 

.  2.78 

16  23  12.9 

6  53    4.19 

2.417 

22  54  32.7 

2.82 

17 

6  53    6.10 

2.423 

22  54  30.5 

2.83 

17  23    9.9 

6  54    2.16 

2.413 

22  53  24.5 

2.87 

18 

6  54    4.18 

2.418 

22  53  22.1 

2.88 

18  23    7.0 

6  55    0.02 

2.408 

22  52  15.1 

2.92 

19 

6  55    2.15 

2.413 

22  52  12.5 

2.93 

19  23    4.0 

6  55  57.76 

2.403 

22  51    4.5 

2.97 

20 

6  56    0.01 

2.408 

22  51     1.7 

2i)8 

20  23    1.0 

6  56  55.37 

2.398 

22  49  52.7 

3.01 

21 

6  56  57.73 

2.403 

22  49  49.7 

3.02 

21  22  58.0 

6  57  52.85 

2.392 

22  48  39.8 

3.06 

22 

6  57  55.32 

2.397 

22  48  36.6 

3.07 

22  22  55.0 

6  58  50.19 

2.386 

22  47  25.8 

3.11 

23 

6  58  52.78 

2.391 

22  47  22.4 

3.12 

23  22  52.1 

6  59  47459 

2.380 

22  46  10.7 

3.16 

24 

6  59  50.09 

2.386 

22  46    7.1 

3.16 

24  22  49.1 

7    0  44.45 

2.374 

22  44  54.5 

2:20 

25 

7    0  47.26 

2.379 

22  44  50.7 

3.20 

25  22  46.1 

7    1  41.36 

2.367 

22  43  37J2 

3ii4 

26 

7    1  44J28 

2.3r3 

22  43  335 

3.25 

26  22  43.1 

7    2  38.11 

2.360 

22  42  18.9 

3.28 

27 

7    2  41.14 

2.367 

22  42  14.7 

3.30 

27  22  40.1 

7    3  34.71 

2.353 

22  40  59.6 

3.32 

28 

7    3  37.84 

2.360 

22  40  55.2 

3.34 

28  22  37.2 

7    4  31.14 

2.346 

22  39  39.4 

3.36 

29 

7    4  34.38 

2.353 

22  39  34.7 

3.38 

29  22  34.2 

7    5  27.40 

2.339 

22  38  18.1 

3.40 

30 

7    5  30.75 

2.346 

22  38  13.2 

3.42 

30  22  31.2 

7    6  23.48 

2.332 

22  36  55.8 

3.44 

31 

7    6  2SM 

2.338 

22  36  50.7 

3.46 

31  22  28.2 

7    7  19.38 

2.325 

22  35  32.6 

3.48 

Aug.l 

7    7  224)4 

2.330 

22  35  27.3 

3.50 

1  22  25.2 

7    8  15.10 

2.318 

22  34    8.6 

3.52 

2 

7    8  18.77 

2.322 

22  34    3.0 

3.53 

2  22  22.1 

7    9  10.63 

2.310 

22  32  43.6 

3.56 

3 

7    9  14.41 

2.314 

22  32  37.8 

3.57 

3  22  19.1 

7  10    5.97 

2.302 

22  31  17.7 

3.60 

4 

7  10    9.86 

2.306 

22  31  11.7 

3.61 

4  22  16.1 

7  11     1.12 

2.294 

22  29  50.9 

3.63 

5 

7  11    5.10 

2.298 

22  29  44.7 

3.65 

5  22  13.1 

7  11  56.07 

2.285 

22  28  23.4 

3.66 

6 

7  12    0.15 

2.290 

22  28  16.9 

3.68 

6  22  10.1 

7  12  50.81 

2.276 

22  26  55.0 

3.70 

7 

7  12  54.99 

2.281 

22  26  48.3 

3.72 

7  22    7.0 

7  13  45.33 

2.267 

22  25  25.9 

3.73 

8 

7  13  49.61 

2.272 

22  25  18.9 

3.75 

8  22    4.0 

7  14  39.63 

2.258 

22  23  56.0 

3.76 

9 

7  14  44.01 

2.262 

22  23  48.7 

3.78 

9  22    1.0 

7  15  33.71 

2.249 

22  22  25.3 

3.79 

10 

7  15  38.18 

2i»3 

22  22  17.8 

3.81 

10  21  58.0 

7  16  27.56 

2.239 

22  20  53.9 

3.82 

11 

7  16  32.12 

2iM3 

22  20  46.2 

3.85 

11  21  54.9 

7  17  21.17 

2.229 

22  19  21.8 

3.85 

12 

7  17  25.82 

2.233 

22  19  13.9 

3.88 

12  21  51.9 

7  18  14.53 

2.218 

22  17  49.1 

3.88 

13 

7  18  19.27 

2i»2 

22  17  40.9 

3.90 

13  21  48.8 

7  19    7.64 

2.207 

22  16  15.8 

3.90 

14 

7  19  12.47 

2.212 

22  16    7.3 

3.92 

14  21  45.8 

7  20    0.49 

2.196 

22  14  41.8 

3.93 

15 

7  20    5.41 

2.201 

22  14  33.1 

3.94 

15  21  42.7 

7  20  53.08 

2.18? 

22  13    7.3 

3.95 

16 

7  20  58.09 

2.190 

22  12  58.3 

3.96 

16  21  39.7 

7  21  45.41 

2.174 

22  11  32.2 

3.97 

17 

7  21  50.51 

2.179 

22  11  22.9 

3.98 

17  21  36.6 

7  22  37.46 

2.163 

22    9  56.6 

3.99 

18 

7  22  42.64 

2.167 

22    9  47.1 

4.00 

18  21  33.5 

7  23  29iJ3 

2.151 

22    8  20.5 

4.01 

19 

7  23  34.49 

2.155 

22    8  10.8 

4.02 

19  21  30.4 

7.24  20.71 

2.139 

22    6  44.0 

4.03 

20 

7  24  26.05 

2.142 

22    6  34.0 

4.04 

20  21  27.3 

7  25  11.88 

2.127 

22    5    7.0 

4.05 

21 

7  25  17.30 

2.129 

22    4  56.8 

4.06 

21  21  24.2 

7  26    2.77 

2.114 

22    3  29.7 

4.06 

22 

7  26    8.26 

2.117 

22    3  19.2 

4.07 

22  21  21.1 

7  26  53.34 

2.101 

22    1  52.0 

4.08 

23 

7  26  58i)l 

2.104 

22    1  41.3 

4.09 

23  21  18.0 

7  27  43.60 

2.088 

22    0  14.0 

4.10 

24 

7  27  49ii5 

2.091 

22    0    3.0 

4.10 

24  21  14.9 

7  28  33.55 

2.075 

21  58  35.7 

4.11 

25 

7  28  39iJ7 

2.077 

21  58  24.4 

4.11 

25  21  11.8 

7  29  23.18 

2.C61 

21  56  57.1 

4.12 

26 

7  29  28.97 

2.064 

21  56  45.6 

4.12 

26  21    8.7 

7  30  12.48 

2.047 

21  55  18.3 

4.13 

27 

7  30  18.34 

2.050 

21  55    6.5 

4.13 

27  21    5.6 

7  31     1.45 

2.033 

21  53  39.2 

4.13 

28 

7  31    7.37 

2.036 

21  53  27.2 

4.14 

28  21     2.5 

7  31  50.98 

2.019 

21  52    0.0 

4.14 

29 

7  31  56.06 

2.022 

21  51  47.7 

4.15 

29  20  59.3 

7  32  38.37 

2.005 

21  50  20.7 

4.14 

30 

1   7  32  44.41 

2.008 

21  50    8.1 

4.15 1 30  20  56.2 
-4.161 31  20  53.0 

7  33  26.31 

1.990 

21  48  41.2 

4.15 

31 

'    7  33  32.41 

+1.993 

+21  48  28.4 

7  34  13.89 

+1.975! +21  47    1.6 

-4.15 
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Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Ancenslou. 

Diff.for 
Ihoar. 

Apparent 
DecUiMtioD. 

DHf.  for 
Ihonr. 

Mean  Time 
ofTranftlt. 

Ascenidon. 

Diff.for 
ih.of 
Long. 

Appan-nt 
Declination. 

DiAfor 
1 hour or 
Looc- 

Sept.  1 

h    m      s 
7  34  20.05 

+1*978 

+21  4^  4^'.6 

^16 

d     b     m 
1  20  49.9 

h    m      8 
7  35     1.12 

+L960 

+2f  45  22.0 

-4"l5 

2 

7  35    7.34 

1.963 

21  45    8.8 

4.16 

2  20  46.8 

7  35  47.98 

1.945 

21  43  42.4 

4.15 

3 

7  35  54  25 

1.948 

21  43  29.0 

4.16 

3  20  43.7 

7  36  34.47 

1.929 

21  42    2.9 

4.14 

4 

7  36  40.79 

1.932 

21  41  49.3 

4.15 

4  20  40.5 

7  37  20.58 

1.913 

21  40  23.5 

4.14 

5 

7  37  26.95 

1.916 

21  40    9.7 

4.15 

5  20  37.3 

7  38    6.31 

1.897 

21  38  44.1 

4.14 

6 

7  38  12.73 

1.899 

21  38  30.1 

4.14 

6  20  34.1 

7  38  51.65 

1.881 

21  37    4.9 

4.13 

7 

7  38  58.11 

1.882 

21  36  50.7 

4.14 

7  20  30.9 

7  39  36.59 

1.864 

21  35  25.9 

4.12 

8 

7  39  43.09 

1.865 

21  35  11.5 

4.13 

8  20  27.7 

7  40  21.12 

1.847 

21  33  47.1 

4.11 

9 

7  40  27.66 

1.848 

21  33  32.5 

4.12 

9  20  24.5 

7  41    5J23 

1.829 

21  32    8S 

4.10 

10 

7  41  11.81 

1.831 

21  31  53.7 

4.11 

10  20  21.3 

7  41  48.93 

1.811 

21  30  30i8 

AW 

11 

7  41  55.54 

1.813 

21  30  15.2 

4.10 

11  20  18.1 

7  42  32iW 

1.793 

21  28  52i} 

4.08 

12 

7  42  38.84 

1.795 

21  28  37.1 

4.09 

12  20  14.9 

7  43  15.03 

1.775 

21  27  14.6 

4.06 

13 

7  43  21.70 

1.777 

21  26  59.4 

4.07 

13  20  11.7 

7  43  57.41 

1.756 

21  25  37.5 

4JM 

14 

7  44    4.10 

1.758 

21  25  22.1 

4.05 

14  20    8.5 

7  44  39.35 

1.737 

21  24    0.9 

4.02 

15 

7  44  46.06 

1.739 

21  23  45.3 

4.03 

15  20    6.2 

7  45  20.83 

1.718 

21  22  24.7 

4.00 

16 

7  45  27.56 

1.720 

21  22    9.0 

4.00 

16  20    2.0 

7  46    1.85 

1.699 

21  20  49.0 

3.96 

17 

7  46    8.59 

1.700 

21  20  33iJ 

3.97 

17  19  58.8 

7  46  42.39 

1.679 

21  19  13.9 

3.95 

18 

7  46  49.14 

1.680 

21  18  58.0 

3.95 

18  19  55.5 

7  47  22.45 

1.659 

21  17  39.4 

zm 

19 

7  47  29.21 

1.660 

21  17  23.4 

3.92 

19  19  52.2 

7  48    2.02 

1.639 

21  16    5.6 

3.89 

20 

7  48    8.79 

1.640 

21  15  49.5 

3.89 

20  19  48.9 

7  48  41.11 

1.618 

21  14  32.5 

3.86 

21 

7  48  47.88 

1.619 

21  14  16.3 

3.86 

21  19  45.6 

7  49  19.70 

1.597 

21  13    0.1 

3.83 

22 

7  49  26.47 

1.598 

21  12  43.8 

3.83 

22  19  42.3 

7  49  57.78 

1.576 

21  11  28.4 

3.80 

23 

7  50    4.55 

1.577 

21  11  12.1 

3.80 

23  19  39.0 

7  50  35.36 

1J>55 

21     9  57.6 

3.76 

24 

7  50  42.12 

1.555 

21     9  41.3 

3.77 

24  19  35.7 

7  51  12.42 

1.533 

21    8  27.7 

3.72 

25 

7  51  19.17 

1.533 

21     8  11.4 

3.r3 

25  19  32.3 

7  51  48.95 

1.511 

21    6  58.8 

3.68 

26 

7  51  55.70 

1.511 

21    6  42.4 

3.69 

26  19  29.0 

7  52  24.96 

1.489 

21    5  30.9 

3.64 

27 

7  52  31.69 

1.489 

21    5  14.4 

3.65 

27  19  25.7 

7  53    0.44 

1.467 

21     4    3.9 

3.60 

28 

7  53    7.15 

1.466 

21     3  47.4 

3.61 

28  19  22.4 

7  63  35.38 

1.444 

21    2  37.9 

3.56 

29 

7  53  42.06 

1.443 

21    2  21.4 

3.56 

29  19  19.0 

7  54    9.77 

1.421 

21     1  12.9 

3.52 

30 

7  54  16.42 

1.420 

21    0  56.4 

3.52 

30  19  15.6 

7  54  43.60 

1.398 

20  59  49.0 

3.47 

Oct.  1 

'7  54  50.22 

1.397 

20  59  32.6 

3.47 

1  19  12.2 

7  55  16.87 

1.374 

20  58  26.3 

3.42; 

2 

7  55  23.46 

1.373 

20  58    9.9 

3.42 

2  19    8.8 

7  55  49.57 

1.350 

20  57    4.9 

8.37. 

3 

7  55  56.12 

1.349 

20  56  48.5 

3.37 

3  19    5.4 

7  56  21.69 

1.326 

20  55  44.7 

3.32 

4 

7  56  28.20 

1.325 

20  55  28.3 

3.32 

4  19    2.0 

7  56  53.23 

1.302 

20  54  25.7 

3J27 

5 

7  56  59.69 

1.300 

20  54    9.4 

3.27 

5  18  58.6 

7  57  24.18 

IJ277 

20  53    8.0 

3.21 

6 

7  57  30.59 

1.275 

20  52  51.8 

3iJl 

6  18  55.2 

7  57  54.53 

1.252 

20  51  51.7 

3.15 

7 

7  58    0.89 

1.250 

20  51  35.6 

3.15 

7  18  51.8 

7  58  24i27 

li226 

20  50  36.9 

3.09 

8 

7  58  30.57 

1.224 

20  50  20.9 

3.09 

8  18  48.3 

7  58  53.40 

1.200 

20  49  23.5 

3.03 

9 

7  58  59.63 

1.198 

20  49    7.6 

3.03 

9  18  44.8 

7  59  21.90 

1.174 

20  48  11.5 

2.97 

10 

7  59  28.06 

1.172 

20  47  55.8 

24)7 

10  18  41.3 

7  59  49.77 

1.148 

20  47    1.0 

2J90 

11 

7  59  55.86 

1.145 

20  46  45.5 

2.90 

11  18  37.8 

8    0  17.00 

1.121 

20  45  52.1 

2.84 

12 

8    0  23.01 

1.118 

20  45  36.8 

2.83 

12  18  34.3 

8    0  43.58 

1.094 

20  44  44.9 

2.77 

13 

8    0  49.51 

1.091 

20  44  29.8 

2.76 

13  18  30.8 

8    1    9.51 

1.067 

20  43  39.3 

2.70; 

14 

8    1  15.35 

1.063 

20  43  24.4 

2.69 

14  18  27.3 

8    1  34.77 

1.039 

20  42  35.4 

2.63 

15 

8    1  40.52 

1.035 

20  42  20.7 

2.62 

15  18  23.8 

8    1  59.36 

1.011 

20  41  33.2 

2.56: 

16 

8    2    5.01 

1.007 

20  41  18.8 

!^.55 

16  18  20.3 

8    2  23iJ7 

0.983 

20  40  32.9 

2.48 

17 

8    2  28.82 

0.978 

20  40  18.8 

2.47 

17  18  16.8 

8    2  46.50 

0.964 

20  39  34.4 

2.40 

18 

8    2  51.94 

0.949 

20  39  20.6 

2.39 

18  18  13.2 

8    3    9.04 

0.925 

20  38  37.7 

2.32, 

19 

8    3  14.37 

0.920 

20  :«  24.2 

2.31 

19  18    9.6 

8    3  30.88 

0.896 

20  37  42.9 

2.24' 

20 

8    3  36.09 

0.891 

20  37  29.8 

2.23 

20  18    6.0 

8    3  52.02 

0.867 

20  36  50.1 

2.16 

21 

8    3  57.11 

0.862 

20  36  37.3 

2.15 

21  18    2.4 

8    4  12.45 

0.837 

20  a5  59.2 

2.08 

22 

8    4  17.42 

0.832 

20  35  46.8 

2.07 

22  17  58.8 

8    4  32.17 

0.807 

20  35  10.3 

1.99 

23 

8    4  37.01 

0.8()2 

20  34  58.3 

1.98 

23  17  55.2 

8    4  51.17 

0.777 

20  34  23.5 

1.91 

24 

8    4  55.88 

0.772 

20  34  11.9 

1.90 

24  17  51.6 

8    5    9.46 

0.747 

20  33  38.8 

1.83 

25 

8    5  14.03 

0.741 

20  33  27.6 

1.81 

25  17  47.9 

8    5  27.02 

0.717 

20  32  56iJ 

1.74 

26 

8    5  31.44 

0.710 

20  32  45.4 

1.72 

26  17  44.3 

8    5  43.84 

0.686 

20  32  15.6 

1.65 1 

27 

8    5  48.11 

0.679 

20  32    5.3 
20  31  27.3 

1.63 

27  17  40.7 

8    5  59.93 

0.655 

20  31  37.1 

1.56 

28 

8    6    4.04 

0.648 

1.54 

28  17  37.0 

8    6  15.28 

0.624 

20  31     0.9 

1.47 1 

29 

8    6  19i» 

0.617 

20  30  51.6 

1.44 

29  17  33.3 

8    6  29.88 

0.592 

20  30  26.9 

1.37 

30 

8    6  33.66 

0.585 

20  30  18.1 

1.35 

:W  17  29.6 

8    6  43.71 

0.560 

20  29  55.1 

1.28 

31 

8    6  47.32 

0.553 

20  29  46.9 

1.25 

31  17  25.9 

8    6  56.78 

0.528 

20  29  25.7 

1.181 

32 

8    7    0.22 

40.521 

+20  29  18.0 

-1.16 

32  17  22.2 

8    7    9.08 

+0.496 

+20  28  58.6 

-1.091 
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Date. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

AMcension. 

Diff.  for 
1  hour. 

Apparent 
Dt^inatioQ. 

Diff.  for 
Ihoar. 

Mcnn  Time 
of  Traotit. 

Apparent 

Right 
Ascfuition. 

Diff.  for 
lh.of 
Long. 

Appnrent 

Diff.  for 
Ihonrof 
Long. 

h 

m      « 

M 

+20  2li  18:0 

ii 

d     b     m 

h 

m      8 

8 

O          1          tt 

//      1 

Nov.l 

8 

7    0.22 

+0.521 

-1.16 

1  17  22.2 

8 

7    9.08 

+0.496 

+20  28  58.6 

-1.09 

2 

8 

7  12.34 

0.489 

20  28  51.5 

1.C6 

2  17  18.5 

8 

7  20.61 

0.464 

20  28  33.8 

0.99 

3 

8 

7  23.68 

0.456 

20  28  27.3 

0.96 

3  17  14.7 

8 

7  31.36 

0.431 

20  28  11.4 

0.89 

4 

8 

7  34iJ3 

0.423 

20  28    5.6 

0.86 

4  17  10.9 

8 

7  41.32 

0.398 

20  27  51.3 

0.79 

5 

8 

7  44.00 

0.390 

20  27  46.0 

0.76 

5  17    7.1 

8 

7  50.48 

0.365 

20  27  33.6 

0.69 

6 

8 

7  52.96 

0.357 

20  27  29.0 

0.66 

6  17    3.3 

8 

7  58.85 

0.332 

20  27  18.4 

0.59 

7 

8 

8    1.12 

0.323 

20  27  14.5 

0.56 

7  16  59.5 

8 

8    6.41 

0iK)8 

20  27    5.6 

0.49 

8 

8 

8    8.47 

0.289 

20  27    2.4 

0.45 

8  16  55.7 

8 

8  13.15 

0.264 

20  26  55.3 

0.38 

9 

8 

8  14.99 

OM^ 

20  26  52.9 

035 

9  16  51.9 

8 

8  19.09 

Oi230 

20  26  47.6 

0J28 

10 

8 

8  20.71 

OiSl 

20  26  45.8 

054 

10  16  48.0 

8 

8  24i» 

0.196 

20  26  42.4 

0.17 

11 

8 

8  25.61 

0.187 

20  26  41.3 

0.14 

11  16  44.1 

8 

8  28.53 

0.162 

20  26  39.6 

-0.07 

12 

8 

8  29.69 

0.153 

20  26  39.3 

-0.03 

12  16  40.2 

8 

8  32.02 

0.128 

20  26  39.3 

+0.04 

13 

8 

8  32.93 

0.118 

20  26  39.8 

+0.08 

13  16  36.3 

8 

8  34.69 

0.094 

20  26  41.6 

0.15 

14 

8 

8  35.35 

0.084 

20  26  42.8 

0.18 

14  16  32.4 

8 

8  36.53 

0.060 

20  26  46.4 

0.26 

15 

8 

8  36.94 

0.049 

20  26  48.4 

Oi» 

15  16  28.5 

8 

8  37.54 

•fO.025 

20  26  53.8 

0.37 

16 

8 

8  37.69 

+0.015 

20  26  56.6 

0.39 

16  16  24.6 

8 

8  37.72 

-0.009 

20  27    3.7 

0.47 

17 

8 

8  37.60 

-0.020 

20  27    7.4 

0.50 

17  16  20.7 

8 

8  37.07 

0.044 

20  27  16JSI 

0.58 

lb 

8 

8  36.69 

0.055 

20  27  20.8 

0.60 

18  16  16.7 

8 

8  35.60 

0.079 

20  27  31.3 

0.69 

19 

8 

8  34.95 

0.089 

20  27  36.7 

0.71 

19  16  12.7 

8 

8  33.31 

0.113 

20  27  48.9 

0.79 

20 

8 

8  32.38 

0.124 

20  27  55iJ 

0.82 

20  16    8.7 

8 

8  30.19 

0.147 

20  28    9.1 

oa) 

21 

8 

8  28.98 

0.158 

20  28  16.3 

0.92 

21  16    4.7 

8 

8  26.25 

0.182 

20  28  31.8 

1.00 

22 

8 

8  24.75 

0.193 

20  28  39.9 

1.03 

22  16    0.7 

8 

8  21.48 

0i216 

20  28  57.1 

1.10 

23 

8 

8  19.70 

0.227 

20  29    6.1 

1.14 

23  15  56.6 

8 

8  15.89 

0.250 

20  29  25.0 

1J21 

24 

8 

8  13.82 

0.262 

20  29  34.9 

1.25 

24  15  52.6 

8 

8    9.48 

0.284 

20  29  55.4 

1.31 

25 

8 

8    7.11 

Oi296 

20  30    6.2 

1.36 

25  15  48.6 

8 

8    2.25 

0.318 

20  30  28.3 

1.42 

26 

8 

7  59.58 

0.331 

20  30  40.0 

1.46 

26  15  44.6 

8 

7  54.21 

0.352 

20  31    3.6 

1.52 

27 

8 

7  51.23 

0.365 

20  31  16.3 

1.56 

27  15  40.5 

8 

7  45.35 

0.386 

20  31  41.3 

1.62 

28 

8 

7  42.07 

0.399 

20  31  55.0 

1.66 

28  15  36.4 

8 

7  35.68 

0.420 

20  32  21.5 

1.72 

29 

8 

7  32.09 

0.433 

20  32  36.2 

1.76 

29  15  32.3 

8 

7  25.20 

0.454 

20  33    4.1 

1.82 

30 

8 

7  21.30 

0.467 

20  33  19.7 

1.86 

30  15  28.2 

8 

7  13.92 

0.487 

20  33  49.1 

1.92 

Decl 

8 

7    9.70 

0.500 

20  34    5.6 

1.95 

1  15  24.1 

8 

7    1.84 

0.520 

20  34  36.4 

2.02 

2 

8 

6  57.30 

0.534 

20  34  53.9 

2.05 

2  15  20.0 

8 

6  48.96 

0.553 

20  35  26.0 

2.11 

3 

8 

6  44.10 

0.567 

20  35  44.4 

2.15 

3  15  15.8 

8 

6  35.29 

0.586 

20  36  17.8 

2.21 

4 

8 

6  30.10 

0.600 

20  36  37.3 

2.25 

4  15  11.6 

8 

6  20.83 

0.619 

20  37  11.9 

2.31 

5 

8 

6  15.32 

0.632 

20  37  32.4 

2.35 

5  15    7.4 

8 

6    5.60 

0.651 

20  38    8.2 

2.40 

6 

8 

5  59.76 

0.665 

20  38  29.7 

2.44 

6  15    3.2 

8 

5  49.59 

0.683 

20  39    6.8 

2.49 

7 

8 

5  43.43 

0.697 

20  39  29.3 

2.53 

7  14  59.0 

8 

5  32.82 

0.715 

20  40    7.6 

2.58 

8 

8 

6  26.32 

0.729 

20  40  31.0 

2.62 

8  14  54.8 

8 

5  15.29 

0.746 

20  41  10.5 

2.67 

9 

8 

5    8.46 

0.760 

20  41  34.9 

2.71 

9  14  50.6 

8 

4  57.02 

0.777 

20  42  15.5 

2.75 

10 

8 

4  49.85 

0.791 

20  42  40.9 

2.80 

10  14  46.3 

8 

4  38.01 

0.807 

20  43  22.5 

2.63 

11 

8 

4  30.50 

0.821 

20  43  48.9 

2.88 

11  14  42.1 

8 

4  18.27 

0.837 

20  44  31.5 

2.91 

12 

8 

4  10.42 

0.851 

20  44  58.8 

2.96 

12  14  37.8 

8 

3  57.82 

0.867 

20  45  42.4 

2.99 

13 

8 

3  49.63 

0.881 

20  46  10.7 

3.04 

13  14  33.5 

8 

3  36.67 

0.896 

20  46  55.2 

3.07 

14 

8 

3  28.14 

0.910 

20  47  24.4 

3.11 

14  14  29.2 

8 

3  14.83 

0.924 

20  48    9.8 

3.14 

15 

8 

3    5.97 

0.938 

20  48  39.9 

3.18 

15  14  24.9 

8 

2  52.32 

0.951 

20  49  2&1 

3.21 

16 

8 

2  43.13 

0.965 

20  49  57.2 

3.25 

16  14  20.6 

8 

2  29.16 

0.978 

20  50  44.1 

3iW 

17 

8 

2  19.64 

0.992 

20  51  16.1 

3.32 

17  14  16.3 

8 

2    5.36 

1.005 

20  52    3.8 

3.35 

18 

8 

1  55.51 

1.019 

20  52  36.7 

3.39 

18  14  12.0 

8 

1  40.92 

1.031 

20  53  25.0 

3.41 

19 

8 

1  30.74 

1.045 

20  53  58.8 

3.45 

19  14    7.6 

8 

1  15.87 

1.056 

20  54  47.7 

3.47 

20 

8 

1    5.37 

1.070 

20  55  22.3 

3.51 

20  14    3.2 

8 

0  50i23 

1.080 

20  56  11.8 

3.53 

21 

8 

0  39.41 

1.094 

20  56  47.2 

3.57 

21  13  58.9 

8 

0  24.01 

1.104 

20  57  37.2 

3.59 

22 

8 

0  12.87 

1.118 

20  58  13.4 

3.62 

22  13  54.5 

7  59  57.22 

1.128 

20  59    3.9 

3.64 

23 

7  59  45.76 

1.141 

20  59  40.9 

3.67 

23  13  50.1 

7  59  29.89 

1.150 

21     0  31.7 

3.69 

24 

7  59  18.12 

1.163 

21     1    9.5 

3.72 

24  13  45.7 

7  59    2.03 

1.171 

21    2    0.7 

3.73 

25 

7  58  49.96 

1.184 

21    2  39.2 

3.76 

25  13  41.3 

7  58  33.67 

1.192 

21    3  30.8 

3.77 

26 

7  58  21.30 

1.205 

21    4  10.0 

3.80 

26  13  36.9 

7  58    4.82 

1.212 

21    5    1.8 

3.81 

27 

7  57  52.16 

li225 

21    5  41.7 

3.84 

27  13  32.5 

7  57  35.51 

1.231 

21    6  33.7 

3.85 

28 

7  57  22.56 

1.243 

21    7  14.3 

3.88 

28  13  28.1 

7  57    5.75 

1.249 

21    8    6.5 

3.88 

29 

7  56  52.51 

1.261 

21    8  47.7 

3.91 

29  13  23.6 

7  56  35.55 

1.267 

21    9  40.1 

3-91 

30 

7  56  22.04 

liJ78 

21  10  21.9 

3.94 

30  13  19.1 

7  56    4.94 

1.284 

21  11  14.4 

3.94 

31 

7  55  51.16 

1.294 

21  11  56.8 

3.97 

31  13  14.7 

7  55  33.93 

1.300 

21  12  49.4 

3.97 

32 

7  55  19.89 

-1.310 

+21  13  32.3 

+4.00 

32  13  10J» 

7  55    2.55 

-1.316 

+21  14  25.0 

+4.00 

47 
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SATURN,  IS'M* 


Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDUN  TRANSIT.                            ' 

Apparent 
Wght 

Diff.for 
Ihow. 

Apparent 
Declination. 

Diir.for 
llioar. 

Mean  Time 
ofTnmtIt 

""^r 

Diftfor 
lb.  of 
Long. 

Apparent 
Declination. 

DHTIbr  1 
1  boar  of 

Jan.  0 

h     m      8 
18    8  32.14 

+l!273 

-22  3d  5^'.l 

+0:12 

d     b     m 
0  23  25.5 

h     m      « 
18    9    1.93 

41*268 

-22  3d  49.1 

4OV14 : 

1 

18    9    2.66 

1.271 

22  36  49.0 

0.14 

1  23  22.1 

18    9  32.34 

1.266^   22  36  45.6{ 
1563    22  36  41.7 

0.15 

2 

18    9  33.14 

lii69 

22  36  45.5 

0.15 

2  23  18.6 

18  10    2.69 

0.17 

3 

18  10    3.56 

1.266    22  36  41.6 

0.17 

3  23  15i2 

18  10  324)7 

1.260    22  36  37.4 

0.10 

4 

18  10  33.92 

lii63 

22  36  37.3 

0.19 

4  23  11.8 

18  11     3.19 

1.257    22  36  32.7 

051  1 

5 

18  11    4i20 

li260 

22  36  32.5' 

0J21 

5  23    8.4 

18  11  33.33 

1.2541    22  36  27.5 

053 

6 

18  11  34.41 

1J!J57 

22  36  27.2 

023 

6  23    4.9 

18  12    3.39 

1.251    22  36  21.8 

Oi25 

7 

18  12    4.54 

1.254 

22  -36  21.5 

0.25 

7  23    1.5 

18  12  33.37 

1548    22  36  15.7 

0.26. 

8 

18  12  34.59 

1JJ50 

22  36  15.4 

036 

8  22  58.1 

18  13    357 

1544    22  36    9.3 

058, 

9 

18  13    4.56 

1.247 

22  36    9.0 

0.28 

9  22  54.6 

18  13  33.09 

1541 

22  36    2.5 

059 

10 

18  13  34.45 

li244 

22  36    2.2 

0.29 

10  22  51.2 

18  14    2m 

1538 

22  35  55.3 

0.31 

11 

18  14    4.26 

1.240 

22  35  55.0 

0.31 

11  22  47.7 

18  14  32.49 

1534 

22  35  47.7 

0J2 

12 

18  14  33.98 

1.236 

22  35  47.4 

0.33 

12  22  44.3 

18  15    2.04 

1.229 

22  35  39.8 

0.34 

13 

18  15    3.59 

li231 

22  35  39.4 

034 

13  22  40.8 

18  15  31.47 

1524    22  35  31.5 
1519    22  35  22.9 

0.35 

14 

18  15  33.09 

1.227 

22  35  31.1 

0.35 

14  22  37.4 

18  16    0.78 

0.37 

15 

18  16    2.47 

1.221 

22  35  224 

0,^7 

15  22  34.0 

18  16  29i)7 

1514    22  35  13.9 

0.38 

16 

18  16  31.72 

1.216 

22  35  13.3 

0.39 

16  22  30i> 

18  16  59.03 

1508    22  35    4^ 

0.40 

17 

18  17    0.84 

1511 

22  35    3.9 

0.40 

17  22  27.1 

18  17  27Sy7 

1503 

22  34  54.7 

0.41 

18 

18  17  29.84 

liW6 

22  34  54.1 

0.41 

18  22  23.6 

18  17  56.78 

1.198 

22  34  44.6 

043 

19 

18  17  58.71 

1.200 

22  34  44.0 

0.43 

19  22  20.2 

18  18  25.45 

1.192 

22  34  345 

0.44 

20 

18  18  27.44 

1.194 

22  34  33.6 

0.44 

20  22  16.7 

18  18  53.98 

1.186 

22  34  23.5 

0.45 

21 

18  18  56.03 

1.188 

22  34  22.8 

0.46 

21  22  13.2 

18  19  22.36 

1.179 

22  34  12.5 

0.46 

22 

18  19  24.47 

1.182 

22  34  11.7 

0.47 

22  22    9.8 

18  19  50.59 

1.173    22  34     15 

0.48 

23 

18  19  52.75 

1.175 

22  34    0.3 

0.48 

23  22    6.3 

18  20  18.66 

1.166    22  33  49.5 

0.49 

24 

18  20  20.87 

1.168 

22  33  48.6 

0.49 

24  22    2.8 

18  20  46.56 

1.159    22  33  37.5 

0.50 

25 

18  20  48.82 

1.161 

22  33  36.6 

0.51 

25  21  59.4 

18  21  1458 

1.151 

22  33  25.3 

0.51 

26 

18  21  16.60 

1.154 

22  33  24.3 

0.52 

26  21  55.9 

18  21  41.83 

1.144 

22  33  12.8 

0.53 

27 

18  21  44J20 

1.146 

22  33  11.8 

0.53 

27  21  52.4 

18  22    950 

1,137 

22  33    0.1 

0.54 

28 

18  22  11.62 

1.139 

22  32  59.0 

0.54 

28  21  48.9 

18  22  36.39 

1.129 

22  32  47.1 

0.55 

29 

18  22  38.86 

1.131 

22  32  46.0 

0.55 

29  21  45.4 

18  23    3.39 

1.121 

22  32  33.9 

0.56 

30 

18  23    5.91 

1.123 

22  32  32.7 

0.56 

30  21  42.0 

18  23  30.19 

1.113 

22  32  20.4 

0.57 

31 

18  23  32.76 

1.115 

22  32  19.1 

0.57 

31  21  38.5 

18  23  56.80 

1.104 

22  32    6.7 

058 

Feb.l 

18  23  59.41 

1.106 

22  32    5.3 

0.58 

1  21  35.0 

18  24  2350 

1.096 

22  31  52.7 

0.59 

2 

18  24  25.85 

1.098 

22  31  51.3 

0.59 

2  21  31.5 

18  24  49.40 

1.087 

22  31  38.5 

0.60 ; 

3 

18  24  52.09 

1.089 

22  31  37.1 

04>0 

3  21  28.0 

18  25  15.39 

1.078 

22  31  24.1 

0.60  ' 

4 

18  25  18.12 

1.080 

22  31  22.7 

0.60 

4  21  24.5 

18  25  41.16 

1.069 

22  31    9.6 

0.61 

5 

18  25  iZJ&S 

1.071 

22  31    8.1 

0.61 

5  21  21.0 

18  26    6.70 

1.060 

22  30  54.9 

0.62! 

6 

18  26    9.51 

1.061 

22  30  53.3 

0.62 

6  21  17.5 

18  26  32.02 

1.050 

22  30  40.0 

0.62 ! 

7 

18  26  34.87 

1.052 

22  30  38.3 

.  0.63 

7  21  14.0 

18  26  57.12 

1.041 

22  30  24.9 

0.63 

8 

18  27    0.00 

1.042 

22  30  23.2 

0.63 

8  21  10.4 

18  27  21i)9 

1.031 

22  30    9.7 

0.64 

9 

18  27  24.90 

1.032 

22  30    8.0 

0.64 

9  21    6.9 

18  27  46.62 

1.021 

22  29  54.4 

0.64 

10 

18  27  49.56 

1.022 

22  29  52.6 

0.64 

10  21     3.4 

18  28  11.00 

1.011 

22  29  39.0 

0.64! 

11 

18  28  13i)6 

1.012 

22  29  37.1 

04)5 

11  20  59.8 

18  28  35.14 

1.001 

22  29  23.5 

0.651 

12 

18  28  38.15 

1.002 

22  29  21.5 

0.65 

12  20  56.3 

18  28  59.03 

OiKM) 

22  29    7.8 

0.66. 

13 

18  29    2.07 

0.991 

22  29    5.8 

om 

13  20  52.8 

18  29  22.66 

0.979 

22  28  52.0 

0.661 

14 

18  29  25.73 

0.980 

22  28  50.0 

0.66 

14  20  49.2 

18  29  46.03 

0.968 

22  28  36.L 

04i6! 

15 

18  29  49.12 

0.969 

22  28  34.1 

0.66 

15  20  45.7 

18  30    9.14 

0.957 

22  28  205 

0.661 

16 

18  30  12.25 

0.958 

22  28  18.1 

0.67 

16  20  42.1 

18  30  31.98 

0.946 

22  28    4.3 

0.661 

17 

18  30  35.11 

0.947 

22  28    2.1 

0.67 

17  20  38.6 

18  30  54.54 

0.934 

22  27  48.3 

0.661 

18 

18  30  57.69 

0.935 

22  27  46.1 

0J67 

18  20  35.0 

18  31  16.82 

0.922 

22  27  32.3 

0.67 

19 

18  31  19.98 

0.923 

22  27  30.0 

'      0j67 

19  20  31.4 

18  31  38.81 

0.910 

22  27  16.3 

0.67 

20 

18  31  41.98 

0.911 

22  27  13i) 

0J67 

20  20  27.9 

18  32    0.52 

0.899 

22  27    05 

0j67 

21 

18  32    3.70 

0.899 

22  26  57.8 

0j67 

21  20  24.3 

18  32  21.94 

0.886 

22  26  44.1 

0.67 

22 

18  32  25.13 

0.887 

22  26  41.7 

0.67 

22  20  20.7 

18  32  43.06 

0.874 

22  26  28.0 

0.67 

23 

18  32  46.26 

0.874 

22  26  25.6 

0^7 

23  20  17.1 

18  33    3.87 

0.861 

22  26  11.9 

0.67 

24 

18  33    7.08 

0.861 

22  26    9.5 

0.67 

24  20  13.6. 18  33  24.37 

0.848.    22  25  55.9 

0.67 

25 

18  3a  27.58 

0.848 

22  25  53.4 

0.67 

25  20  10.0!  18  33  44.56 

0.835    22  25  39.9 

0.66 

26 

18  33  47.76 

0.834 

22  25  37.4 

0£7 

26  20    6.4  18  34    4.43 

0.821     22  25  24.0 

0.66 

27 

18  34    7.63 

OU^I 

22  25  21.4 

0.66 

27  20    2.8  18  34  23.99 

,    0.808    22  25    85 

0.66 

'Nile  34  27.19 

0.8(W 

22  25    5.5 

0.66 

28  19  59.1  18  34  43.23 

1    0.795;   22  24  52.4 

0.66 

29   18  34  46.43 

0.795 

22  24  49.7 

1      OM 

29  19  55.5  18  35    2.15 

0.7^2    22  24  36.7 

0.65 

30  ,  18  35    5.34 

40.781' -22  24  34.0 

1    40.65 

30  19  51 .9'  18  35  20.75 

'  40.768 -22  24  21.1 

40.65 
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Dat«. 
1871. 

F<«  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

AkoiuIoii. 

DIff.for 
Ihoor. 

T^^SSS^l 

Dtflfor 
Ihoar. 

MeviTiBM 
ofTninDt. 

AscendoD. 

DUr.for 
Ih.of 
Long. 

Apparent 
DerJination. 

.  Iff.  for 
1  hour of 
Loag. 

Mar.  1 

ll    m      8 
18  34  46.43 

+0*795 

.2§  24  49.7 

^:g6 

d     h     m 
1  19  66.5 

b     m      I 
18  35    2.15 

+0*782 

-2§  2^  36!7 

+ofe 

2 

18  a5    5.34 

0.781 

22  24  34.0 

0.65 

2  19  51.9 

18  35  20.75 

0.768 

22  24  21.1 

0.651 

3 

18  :<5  23.93 

0.768 

22  24  18.4 

0.65 

3  19  48.3 

18  35  39.02 

0.754 

22  24    5.6 

0.64 

4 

18  35  42.19 

0.754 

22  24    2.9 

0.64 

4  19  44.b 

n  35  56.95 

0.740 

22  23  50.2 

0.64, 

5 

18  36    0.11 

0.739 

22  23  47.5 

0.64 

5  19  41.q 

i    3  36  14.54 

0.726 

22  23  35.0 

0.631 

6 

18  36  17.68 

0.725 

22  23  32.3 

0.63 

6  19  37.4,    8  36  31.78 

0.711 

22  23  20.0 

0.62 

7 

18  36  34.90 

0.710 

22  23  17.3 

0.62 

7  19  33.7 

18  36  48.68 

0.697 

22  23    5.1 

0.62 

8 

18  36  51.78 

0.696 

22  23    2.4 

0.62 

8  19  30.1 

18  37    5.23 

0.682 

22  22  60.4 

0.61 

9 

18  37    8.31 

0.681 

22  22  47.7 

0.61 

9  19  26.4 

18  37  21.43 

0.668 

22  22  35.9 

0.60 

10 

18  37  24.48 

0.666 

22  22  33^2 

0.60 

10  19  22.7 

18  37  37.28 

04>53 

22  22  21.6 

0.59 

11 

18  37  40.30 

0.652 

22  22  18.9 

0.59 

11  19  19.0 

18  37  62.78 

0.638 

22  22    7.4 

9.59 

12 

18  37  55.77 

0.637 

22  22    4.7 

0.59 

12  19  15.4 

18  38    7.92 

0.623 

22  21  63.4 

0.58 

13 

18  38  10.88 

0.622 

22  21  50.7 

0.58 

13  19  11.7 

18  38  22.69 

0.608 

22  21  39.6 

0.57 

14 

18  38  25.62 

0.606 

22  21  36.9 

0.57 

14  19    8.0 

18  38  37.09 

0.592 

22  21  26.1 

0.56 

15 

18  38  39.98 

0.590 

22  21  23.4 

0.56 

15  19    4.3 

18  38  51.12 

0.677 

22  21  12.9 

0.54 

16 

18  38  53.96 

0A75 

22  21  10.2 

0.54 

16  19    0.6 

18  39    4.77 

0.561 

22  21     0.0 

0.53 

17 

18  39    7ii6 

0.559 

22  20  57.3 

0.53 

17  18  56.9 

18  39  18.04 

0.545 

22  20  47.3 

0.52 

18 

18  39  20.79 

0.543 

22  20  44.7 

0.52 

18  18  53.1 

18  39  30.93 

0.629 

22  20  34.9 

0.51 

19 

18  39  33.64 

0.527 

22  20  32.3 

0.51 

19  18  49.4 

18  39  43.43 

0.513 

22  20  22.8 

0.50 

20 

18  39  46.10 

0.511 

22  20  20.2 

0.50 

20  18  45.7 

18  39  55.54 

0.496 

22  20  11.0 

0.49 

21 

18  39  58.16 

0.494 

22  20    8.4 

0.49 

21  18  41.9 

18  40    7.25 

0.480 

22  19  69.4 

0.48 

22 

18  40    9.82 

0.477 

22  19  56.9 

0,48 

22  18  38.2 

18  40  18.57 

0.463 

22  19  48.1 

0.47 

23 

18  40  21.07 

0.460 

22  19  45.6 

0.46 

23  18  34.4 

18  40  29.49 

0.447 

22  19  37.1 

0.45 

24 

18  40  31.92 

0.444 

22  19  34.6 

0.45 

24  18  30.7 

18  40  40.02 

0.430 

22  19  26.5 

0.43 

25 

18  40  42.38 

0.427 

22  19  24.0 

0.43 

25  18  26.9 

18  40  50.15 

0.414 

22  19  16.3 

0.42 

26 

18  40  52.44 

0.411 

22  19  13.8 

0.42 

26  18  23.1 

18  40  59.89 

0.397 

22  19    6.4 

0.40 

27 

18  41    2.11 

0.395 

22  19    4.0 

0.40 

27  18  19.4 

18  41     9J23 

0.381 

22  18  56.9 

0.39 

28 

18  41  11.38 

0.378 

22  18  54.6 

0.39 

28  18  15.6 

18  41  18.16 

0.364 

22  18  47.7 

0.38 

29 

18  41  20.24 

0.360 

22  18  45.5 

0.37 

29  18  11.8 

18  41  26.68 

0.346 

22  18  38.9 

0.36 

30 

18  41  28.68 

0.343 

22  18  36.8 

0.36 

30  18    8.0 

18  41  34.78 

0.329 

22  18  30.5 

0.34 

31 

18  41  36.70 

0.325 

22  18  28.4 

0.34 

31  18    4.2 

18  41  42.46 

0.311 

22  18  22.4 

0.33 

Apr.l 

18  41  44.30 

0.308 

22  18  20.4 

0.32 

1   18    0.4 

18  41  49.73 

0J295 

22  18  14.7 

0.31 

^    2 

18  41  51.49 

0iK)l 

22  18  12.8 

0.31 

2  17  56.6 

18  41  56.60 

0Jii78 

22  18    7.4 

0.29 

3 

18  41  58iW 

0J!W4 

22  18    5.6 

0.29 

3  17  52.7 

18  42    3.06 

0J261 

22  18    0.6 

0.28 

4 

18  42    4.66 

0J257 

22  17  58.9 

0.27 

4  17  48.9 

18  42    9.11 

0.243 

22  17  64ii 

Oi26 

5 

18  42  10.62 

0.240 

22  17  52.6 

0.25 

5  17  45.1 

18  42  14.74 

Oi226 

22  17  48.2 

OiJ4 

6 

18  42  16.16 

0.222 

22  17  46.7 

OiM 

6  17  41.2 

18  42  19.96 

0.209 

22  17  42.6 

om 

7 

18  42  21.28 

0J305 

22  17  41J2 

0.22 

7  17  37.4 

18  42  24.76 

0.191 

22  17  37.4 

0.21 

8 

18  42  25.98 

0.187 

22  17  36.1 

0.20 

8  17  33.5 

18  42  29.14 

0.174 

22  17  32.6 

0.19 

9 

18  42  30J85 

0.169 

22  17  31.4 

0.19 

9  17  29.1 

18  42  33.09 

0.156 

22  17  28.3 

0.17 

10 

18  42  34.10 

0.151 

22  17  27i2 

0.16 

10  17  25.8 

18  42  36.62 

0.138 

22  17  24.5 

0.15 

11 

18  42  37.52 

0.134 

22  17  23.5 

0.14 

11  17  21.9 

18  42  39.72 

0.120 

22  17  21.1 

0.13 

12 

18  42  40.51 

0.116 

22  17  20.3 

0.12 

12  17  18.0 

18  42  42.40 

0.103 

22  17  18.2 

0.11 

13 

18  42  43.08 

0.098 

22  17  17.5 

0.11 

13  17  14.1 

18  42  44.66 

0i)85 

22  17  15.7 

0.10 

14 

18  42  45J^ 

0.080 

22  17  15.1 

0.09 

14  17  10.2 

18  42  46.50 

0.068 

22  17  13.6 

0.08 

15 

18  42  46.94 

0.063 

22  17  13.2 

0.07 

15  17    6.3 

18  42  47.92 

0.050 

22  17  12.0 

0.06 

16 

18  42  48.24 

0.045 

22  17  11.7 

0.05 

16  17    2.4 

18  42  48.91 

0.033 

22  17  10.8 

0.04 

17 

18  42  49.12 

0.028 

22  17  10.6 

0.04 

17  16  58.5 

18  42  49.48 

+0.015 

22  17  10.1 

+0.02 

18 

18  42  49.57 

+0.010 

22  17  10.0 

+0.01 

18  16  54.6  18  42  49.62 

-0.003 

22  17    9.8 

0.00 

19 

18  42  49.59 

-0.008 

22  17    9.9 

-0.01 

19  16  50.6  18  42  49.34 

0.021    22  17  10.0 

-0.02 

20 

18  42  49.18 

0.026 

22  17  10.3 

0.08 

20  16  46.7  18  42  48.63 

0.039    22  17  10.7 

0.04 

21 

18  42  48.34 

0.044 

22  17  11.1 

0.04 

21  16  42.7  18  42  47.49 

0.056    22  17  11.9 

0.06 

22 

18  42  47.07 

0.062 

22  17  12.4 

0.06 

22  16  38.8  18  42  45.93 

0.074    22  17  13.5 

0.08 

23 

18  42  45.38 

0.079 

22  17  14.1 

0.08 

23  16  34.8;  18  42  43.96    O.OOli   22  17  15.5 

0.09 

24 

18  42  43.27 

0.096 

22  17  16.3 

0.10 

24  16  30.81 18  42  41.58    0.108    22  17  18.0 

0.11 

25 

18  42  40.75 

0.114 

22  17  10.0 

0.12 

25  16  26.9J  18  42  38.79    0.125;   22  17  21.0 

0.14 

26 

18  42  37.82 

0.131 

22  17  22.2 

0.14 

26  16  22.9  18  42  35.58    0.143i   22  17  24.5 

0.16 

27 

18  42  34.47 

0.148 

22  17  25.8 

0.16 

27  16  18.9:  18  42  31  .a*)    O.I6O'    22  17  28.5 

0.18 

26 

18  42  30.70    0.166 

22  17  29.9 

0.18 

28  16  14.9  18  42  27.91    0.177-   22  17  32.9 

0.19 

29 

18  42  26.52    0.183 

22  17  34.4 

0.20 

29  16  10.9i  18  42  23.47;   0.193;   22  17  37.7 

0.21 

30 

18  42  21.94    0.199 

22  17  39.4 

0:22 

30  16    6.8'  18  42  18.63!   0.210|   22  17  43.0 

0.23 

31118  42  16.95i -0.216 

-22  17  44.8 

-0J24 

31  16    2.8  18  42  13.39,  -0.2271  -22  17  48.7 

-0.25 
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Date. 
1S7I. 

FOR  WA8HIKOT0N  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

A»ct*nslon. 

Diff.  for 
1  boar. 

Apparent 
DficlinaUon. 

mm  tor 
Iboor. 

Mean  Time 
ofTnuuat. 

Avceoslon. 

Diff.for 
lh.of 
Long. 

Apparent 
Declination. 

Diff.  for 
1 bonrof 
Long. 

Jalyl 

h     m      N 
18  27  38.64 

-0.795 

-22  3*i  4i;9 

-0.75 

d 

1 

h     m 
11  48.3 

h     m      1 
18  27  29.26 

-0I792 

-22  3si  50.8 

-0'.75 

2 

18  27  19.57 

0.794 

22  32  59.9 

0.75 

2  11  44.1  i  18  27  10.27 

0.791 

22  33    8.7 

0.74 

3 

IS  27    0i>3 

0.793 

22  33  17.8 

0.74 

3 

11  3<).8  18  26  51.31 

0.789 

22  33  26.5 

0.74 

4 

18  26  41J>3 

0.791 

22  33  35.6 

0.74 

4 

11  35.6: 18  26  32.39 

0.787 

22  33  44.2 

0.74 

5 

18  26  22Ji8 

0.788 

22  33  53.3 

0.73 

5  11  31.3j  18  26  13J>2 

0.785 

22  34     1.8 

0.73 

6 

18  26    3.69 

0.786 

22  34  10.8 

0.73 

6  11  27.1118  25  54.71 

0.782 

22  34  19.2 

0.72 

7 

18  25  44.87 

0  782 

22  34  28.2 

0.72 

7  11  22.8  18  25  35.98 

0.779]   22  34  36.5 

0.72 

8 

18  25  26.14 

0.779 

22  34  45.5^ 

0.72 

8  11  18.6 

18  25  17.34 

0.775    22  34  5:^.7 

0.72 

9 

18  25    7.50 

0.775 

22  35    2.8 

0.72 

9  11  14.3 

18  24  bSM    0.770    22  35  10.9 

0.71 

JO 

18  24  48.96 

0.770 

22  35  20.0 

0.71 

10  11  10.1 

18  24  40.37    0.766    22  35  28.0 

0.71 

11 

18  24  30.53 

0.765 

22  35  37.1 

0.71 

11 

11     5.9 

18  24  22.05    0.761     22  35  45.0 

0.71 

12 

18  24  12.22 

0.760 

22  35  54.1 

0.70 

12  11     1.6 

18  24    3.85    0.756    22  36     1.9 

0.70 

13 

18  23  54.04 

0.755 

22  36  \0S) 

0.70 

13  10  57.4  18  23  45.78,    0.750!   22  36  18.6 

•0.69 

14 

18  23  36.00 

0.749 

22  36  27.5 

0.69 

14  10  53.21 

18  23  27.86'   0.744 

22  36  35.1 

0.68 

15 

18  23  18.11 

0.742 

22  36  44.0 

0.68 

15 

10  48.9 

18  23  10.09    0.737 

22  36  51.4 

0.68 

16 

18  23    0.37 

0.736 

22  37    0.3 

0.68 

16  10  44.7 

18  22  52.48    0.730 

22  37    7.6 

0.67 

17 

18  22  42.80 

0.728 

22  37  16.5 

0.67 

17  10  40.5 

18  22  35.04    0.723 

22  37  23.7 

0.67 

18 

18  22  25.41 

0.721 

22  37  32.6 

0.67 

18  10  36.3 

18  22  17.78    0.715 

22  37  39.7 

0.66 

19 

18  22    HJ20 

0.713 

22  37  48.6 

0.66 

19  10  32.1 

18  22    0.70    0.707 

22  37  55.6 

0.66 

20 

18  21  51.18 

0.705 

22  38    4.4 

04)6 

20 

10  27.9 

18  21  43.82    0.699 

22  38  11.3 

0.65 

21 

18  21  34.36 

0.696 

22  38  20.1 

0.65 

21 

10  23.7 

18  21  27.14    0.691 

22  38  26.9 

0.65 

22 

18  21  17.76 

0.687 

22  38  35iy 

0.64 

22  10  19J> 

18  21  10.67    0.681 

22  38  42.3 

0.64 

23 

18  21     1.38 

0.678 

22  38  51.0 

0.64 

23  10  15.3 

18  20  54.43    0.672 

22  38  57.5 

0.63 

24 

18  20  45i23 

0.668 

22  39    6.2 

0.63 

24  10  11.1 

18  20  38.43 

0.662 

22  39  12.6 

0.62 

25 

18  20  29.31 

0.658 

22  39  21.2 

0.62 

25  10    6.9 

18  20  22.67 

0.652 

22  39  27.5 

0.62 

26 

18  20  13.64 

0.648 

22  39  36.0 

0.61 

26  10    2.7 

18  20    7.15 

0.641 

22  3<>  42.2 

0.61 

27 

18  19  58ifi2 

0.637 

22  39  50.7 

0.61 

27 

9  58.5 

18  19  51.88 

0.631 

22  39  56.8 

0.61 

28 

18  19  43.06 

0.626 

22  40    5.3 

0.60 

28 

9  54.3 

18  19  36iJ7 

0.620 

22  40  11.3 

0.60 

29 

18  19  28.16 

0.615 

22  40  19.7 

0.60 

29 

9  50.1 

18  19  22.12 

0.609 

22  40  25.6 

0.59 

30 

18  19  13.52 

0.604 

22  40  34.0 

0.59 

30 

9  46.0 

18  19    7.64 

0.598 

22  40  39.8 

0.59 

31 

18  18  59.15 

0.593 

22  40  48.1 

0.59 

31 

9  41.8 

18  18  53.43 

0.586 

22  40  53.8 

0.58 

Aug.l 

18  18  45.07 

0.580 

22  41    2.1 

0.58 

1 

9  37.6 

18  18  39.51 

0.574 

22  41    7.7 

0.58 

2 

18  18  31.29 

0.568 

22  41  15.9 

0,57 

2 

9  33.5 

18  18  25.88 

0^*61 

22  41  21.4 

0.57 

3 

18  18  17.81 

0.555 

22  41  29.5 

0.56 

3 

9  29.3 

18  18  12.56 

0i>49 

22  41  34.9 

0.56 

4 

18  18    4.64 

0J>42 

22  41  43.0 

0.56 

4 

9  25iJ 

18  17  59.55 

0.536 

22  41  48.3 

0.56 

5 

18  17  51.78 

0.529 

22  41  56.4 

0.55 

5 

9  21.0 

18  17  46.85    0.523 

22  42    1.6 

0.55 

6 

18  17  39JJ3 

0.516 

22  42    9.6 

0.55 

6 

9  16.9 

18  17  34.46    0.510 

22  42  14.7 

0.54 

7 

18  17  27.00 

0.503 

22  42  22.6 

0.54 

7 

9  12.7 

18  17  22.39 

0.496 

22  42  27.6 

0.53 

8 

18  17  15.09 

0.489 

22  42  35.4 

0.53 

8 

9    8.6 

18  17  10.64 

0.483    22  42  40.3 

0.52 

9 

18  17    3.51 

0.476 

22  42  48.0 

0.52 

9 

9    4.5  18  16  59J22 

0.469    22  42  52.8 

0.52 

10 

18  16  52i26 

0.462 

22  43    0.5 

0.52 

10 

9    0.4 

18  16  48.13 

0.455    22  43    5.2 

0.51 

11 

18  16  41.36 

0.447 

22  43  12.9 

0.51 

U 

8  56.3 

18  16  37.39 

0.440    22  43  17.5 

0.51 

12 

18  16  30.82 

0.432 

22  43  25.1 

0.51 

12 

8  52J2 

18  16  27.00 

0.425    22  43  29.6 

0.50 

13 

18  16  20.63 

0.417 

22  43  37iJ 

OJM 

13 

8  48.1 

18  16  16.97 

0.410 

22  43  41.6 

0.50 

14 

18  16  lOJiO 

0.402 

22  43  49.1 

0.49 

14 

8  44.0 

18  16    7.31 

0.395 

22  43  53.4 

0.49 

15 

18  J6    1.34 

0.386 

22  44    0.8 

0.49 

15 

8  39.9  18  15  58.02 

0.379 

22  44    5.0 

0.48 

16 

18  15  52JJ5 

0.371 

22  44  12.4 

0.48 

16 

8  35.8  18  15  49.10 

0.364    22  44  16.5| 

0.48 

17 

18  15  43.54 

0.355 

22  44  23.9 

0.48 

17 

8  31.7!  18  15  40.55|   0.34d|   22  44  27.9 

0.47 

18 

18  15  35.21 

0.339 

22  44  35.3 

0.47 

18 

8  27.7!  18  15  32.38;   0.333    22  44  39.2 

0.47 

19 

18  15  U7M 

0.323 

22  44  46.5 

0.46 

19 

8  23.6  18  15  24.58:   0.317    22  44  50.4 

0.46 

20 

18  15  19.69 

0.307 

22  44  57.6 

0.46 

20 

8  19.51 18  15  17.16'   0.301    22  45    1.4 

0.45 

2] 

18  15  12.51 

0.2f)l 

22  45    8.5 

0.45 

21 

8  15.5|  18  15  10.13    Oi285    22  45  12.2. 

0.45 

22 

18  15    5.73 

0J274 

22  45  19.3 

0.45 

22 

8  11.4'  18  15    3.50    0.268,   22  45  22.9 

0.44 

23 

18  14  59.35 

0.257 

22  45  29.9 

0.44 

23 

8    7.4'  18  14  57.28,   Oi25li   22  45  33.5 

0.44 

24 

18  14  53.38 

0.240 

22  45  40.4 

0.43 

24 

8    3.4  18  14  51.46,   0.234!   22  45  43.9 

0.43 

25 

18  14  47.81 

0J224 

22  45  50.7 
22  46    0.9 

0.43 

25 

7  59.4  18  14  46.04,   0.217|   22  45  54.1 

0.42 

26 

18  14  42.64 

Oi207 

0.42 

26 

7  55.3, 18  14  41.02    0.201    22  46    4.2 

0.42 

27 

18  14  37.87 

0.190 

22  46  11.0 

0.42 

27 

7  51.3, 18  14  36.40    0.184*   22  46  \i^ 

0.41 

28 

18  14  33.51 

0.173 

22  46  20i) 

0.41 

28 

7  47.3'  18  14  32.19    0.167,   22  46  24.1 

0.41 

29 

18  14  29.56 

0.156 

22  46  30.7 

0.40 

29 

7  43.3;  18  14  28  38    0.150.   22  46  33.8 

0.40 

30 

18  14  26.02 

0.139 

22  46  40.3 

0.40 

30 

7  39.4  18  14  24.98    0.133|   22  46  43.3 

0.39 

31 

18  14  22.89 

-0.122 

-22  46  49.8 

-0.39 

31 

7  35.4!  18  14  21.99-0.116  -22  46  52.7 

-0.39 
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DfUe. 
1871. 

FOB  WA6HINGT0M  MEAH  NOON. 

FOR  MERIDIAN  TRANSIT. 

Ascension. 

Diff.for 
Ihour. 

Apparent 
DecUnation. 

DURfor 
Ihonr. 

Mesa  Time 
ofTrwuit. 

Ascennlon. 

Diftfor 
lh.or 
Long. 

Dt'SSr 

i:  Iff.  for 
I  boor  of 

Septl 

h    m      s 
18  14  20.18 

-0*104 

-2S  4d  59':i 

-a^ 

d 

1 

h     m 
7  31.4 

h    m      I 
18  14  19.42 

-o'!098 

-25  4^    1i) 

-otsal 

^   2 

18  14  17.89 

0.087 

22  47    8.3 

0.38 

2 

7  27.4 

18  14  17J27 

0.081 

22  47  11.0 

0.38! 

3 

18  14  16.02 

0.069 

22  47  17.3 

0.37 

3 

7  23.5 

18  14  15.53 

0.064 

22  47  20.0 

0.37 

4 

18  14  14.56 

0.052 

22  47  26i2 

0.37 

4 

7  19.5 

18  14  14.20 

0.047 

22  47  28.9 

0.37 

5 

18  14  13.52 

0.034 

22  47  34.9 

0.36 

5 

7  15.6 

18  14  13i» 

0.029 

22  47  37.6 

0.36  j 

6 

lb  14  12.91 

-0.017 

22  47  43.5 

0.35 

6 

7  11.6 

18  14  12.81 

-0.011 

22  47  46.1 

0.35 

7 

18  14  12.72 

+0.001 

22  47  51.9 

0.35 

7 

7    7.7 

18  14  12.75 

+0.006 

22  47  54.5 

0.351 

8 

18  14  12.96 

0.019 

22  48    0.2 

0.34 

8 

7    3.8 

18  14  13.11 

0.024 

22  48    2.7 

0^, 

9 

18  14  13.62 

0.036 

22  48    8.4 

0.34 

9 

6  59.9 

18  14  13.89 

0.041 

22  48  lOJd 

0.331 

10 

18  14  14.71 

0.054 

22  48  16.4 

0.33 

10 

6  55.9 

18  14  15.10 

0.059 

22  48  18.7 

0.33 

11 

18  14  16.22 

0.072 

22  48  24.2 

0.32 

11 

6  52.0 

18  14  16.73 

0.077 

22  48  26.4 

0.32 

12 

18  14  18.16 

0.090 

22  48  31.9 

0.32 

12 

6  48.1 

18  14  18.79 

0.095 

22  48  34.0 

0.31 

13 

18  14  20.53 

0.108 

22  48  39.4 

0.31 

13 

6  44i2 

18  14  21.27 

0.112 

22  48  41.4 

0.31 

14 

18  14  23.33 

0.126 

22  48  46.7 

0.30 

14 

6  40.4 

18  14  24.18 

.  0.130 

22  48  48.7 

0.30 

15 

18  14  26^ 

0.143 

22  48  53.9 

0.30 

15 

6  36.5 

18  14  27.52 

0.148 

22  48  55.9 

030 

16 

18  14  30.21 

0.161 

22  49    0.9 

0.29 

16 

6  32.6 

18  14  31.28 

0.165 

22  49    2.9 

OJ29 

17 

18  14  34i29 

0.179 

22  49    7.8 

0.28 

17 

6  28.7 

18  14  35.46 

0.183 

22  49    9.7 

OJUS 

18 

18  14  38.80 

0.197 

22  49  14.5 

0.27 

18 

6  24.9 

18  14  40.07 

0.201 

22  49  16.3 

0.27 

19 

18  14  43.74 

Oi215 

22  49  21.0 

0.27 

19 

6  21.0 

18  14  45.11 

02VJ 

22  49  22.7 

0.26 

20 

18  14  49.10 

0.232 

22  49  27.3 

0.26 

20 

6  17.2 

18  14  50.57 

0336 

22  49  28.9 

0M6 

21 

18  14  54.88 

0.250 

22  49  33.4 

0J2b 

21 

6  13.4 

18  14  56.44 

0J^3 

22  49  35.0 

0.25 

22 

18  15    1.08 

0.267 

22  49  39.3 

0J^4 

22 

6    9.5 

18  15    2.73 

0.271 

22  49  40i) 

0.24 

23 

18  15    7.70 

0.284 

22  49  45.1 

0.24 

23 

6    5.7 

18  15    9.44 

0iJ88 

22  49  46.6 

0.23 

24 

18  15  14.r3 

0.302 

22  49  50.7 

0iJ3 

24 

6    1.9 

18  15  16.56 

0.305 

22  49  52.1 

0M2 

25 

18  15  22.18 

0.319 

22  49  56.1 

0.22 

25 

5  58.1 

18  15  24.09 

0.322 

22  49  574 

0.22 

26 

18  15  30.04 

0.336 

22  50    1.3 

0.21 

26 

5  54.3 

18  15  32.03 

0.339 

22  50    2.5 

0.21 1 

27 

18  15  38.32 

0.354 

22  50    6.3 

0.20 

27 

5  50.5 

18  15  40.38 

0.-357 

22  50    7.4 

0J20 

28 

18  15  47.01 

0.370 

22  50  11.0 

0.19 

28 

5  46.7 

18  15  49.15 

0.374 

22  50  12.1 

0.19 

29 

18  15  56.10 

0.387 

22  50  15.5 

0.18 

29 

5  43.0 

18  15  58.32 

0.390 

22  50  16.6 

0.18 

30 

18  16    5.60 

0.404 

22  50  19.8 

0.17 

30 

5  2QM 

18  16    7.89 

0.407 

22  50  20J6 

0.17 

OcUl 

18  16  15.50 

0.421 

22  50  23.9 

0.16 

1 

5  35.4 

18  16  17.86 

0.424 

22i>0  24.8 

0.16' 

2 

18  16  25.80 

a437 

22  50  27.7 

0.15 

2 

5  31.7 

18  16  28J23 

0.440 

22  50  28  J> 

0.16 

3 

18  16  36.50 

0.454 

22  50  31.3 

0.14 

3 

5  27.9 

18  16  38.99 

0.457 

22  50  32.0 

0.14 

4 

18  16  47.60 

0.471 

22  50  34.6 

0.13 

4 

5  24.2 

18  16  50.15 

0.4r3 

22  50  35.3 

0.13, 

5 

18  16  59.09 

0.487 

22  50  37.7 

0.12 

5 

5  20.4 

18  17    1.70 

0.489 

22  50  38.4 

0.12  i 

6 

18  17  10SI7 

0.503 

22  50  40.6 

0.11 

6 

5  16.7 

18  17  13.64 

0.505 

22  50  41J2 

0.11 

7 

18  17  23J24 

0J>19 

22  50  43i2 

0.10 

7 

5  13.0 

18  17  25.96 

0.521 

22  50  43.fi 

0.10 

8 

18  17  35.90 

0J>36 

22  50  45.6 

0.09 

8 

5    9.2 

18  17  38.67 

0.538 

22  50  46.1 

0.09 

9 

18  17  48.95 

0.552 

22  50  47.8 

0.09 

9 

5    5.5 

18  17  51.77 

0.554 

22  50  4SJ2 

0.08 

10 

18  18    2.38 

0.568 

22  50  49.7 

0.07 

10 

5    1.8 

18  18    5J25 

0.570 

22  50  50.0 

0.07 

11 

18  18  16i80 

0.584 

22  50  51.3 

0.06 

11 

4  58.1 

18  18  19.11 

0.585 

22  50  51.5 

0.06 

12 

18  18  30.40 

0.600 

22  50  52.6 

0.05 

12 

4  54.4 

18  18  33.35 

0.601 

22  50  62.7 

0.051 

13 

18  18  44i)8 

0.615 

22  50  53.6 

0.04 

13 

4  50.7 

18  18  47.97 

0.617 

22  50  53.7 

om\ 

14 

18  18  59.93 

0.631 

22  50  54.3 

0.02 

14 

4  47.1 

18  19    2.95 

0.632 

22  50  64.4 

0.02 

15 

18  19  15J25 

0.646 

22  50  54.7 

-0.01 

15 

4  43.4 

18  19  18.30 

0.647 

22  50  64.8 

^.01 

16 

18  19  30.93 

0.661 

22  50  54>i 

0.00 

16 

4  39.7 

18  19  34.01 

0.662 

22  50  54.8 

+0.01 

17 

18  19  46.97 

0.676 

22  50  54.6 

+0.01 

17 

4  36.0!  18  19  50.08 

0.677 

22  50  54.5 

0.021 

18 

18  20    3.37 

0.691 

22  50  54.1 

0.03 

18 

4  32.4  18  20    6.50 

0.6i)2 

22  50  54.0 

0.03' 

19 

18  20  20.12 

0.705 

22  50  53.4 

0.04 

19 

4  28.7  18  20  23.28 

0.706 

22  50  53i» 

0.04, 

20 

18  20  37i22 

0.720 

22  50  52.4 

0.05 

20 

4  25.1  18  20  40.41 

0.721 

22  60  62.1 
22  60  60.6 

0.05 

21 

18  20  54.67 

0.734 

22  50  51.0 

0.07 

21 

4  21.4  18  20  57.88 

0.735 

0.07 

22 

18  31  12.46 

0.748 

22  50  49.2 

0.08 

22 

4  17.8  18  21  15.68 

0.749 

22  50  48.7 
22  50  46.5 

0.09, 

23 

18  21  30.59 

0.762 

22  50  47.0 

0.10 

23 

4  14.2|  18  21  33.82 

0.763 

0.10 

24 

18  21  49.05 

0.776 

22  50  44.4 

0.11 

24 

4  10.5;  18  21  52.29 

0.776 

22  50  43.9 

0.11 

25 

18  22    7.84 

0.790 

22  50  41.5 

0.13 

25 

4    6.9j  18  22  11.09 

0.790 

22  50  41.0 

0.13 

26 

18  22  2Sm 

0.803 

22  50  38.3 

0.14 

26 

4    3.3  18  22  30.21 

0.803 

22  50  37.8 

0.14 

27  ;  18  22  46.39 

0.817 

22  60  34.7 

0.16 

27 

3  59.7'  18  22  49.65 

0.817 

22  50  345 

0.16 

26  18  23    6.15 

0.830 

22  50  30.8 

0.17 

28 

3  56.1  18  23    9.41 

0.830 

22  50  30.2 

0.17 

29   18  23  26.22 

0.843 

22  50  26.5 

0.19 

29 

3  52.5  18  23  29.49 

0.843 

92  60  25J) 

0.19 

30   18  23  46.60 

0.856 

22  50  21.8 

0.20 

30 

3  48.9  18  23  40.87 

0.855 

22  60  21.0 

051 

31    18  24    7.29 

0.868 

22  50  16.7 

0.22 

31 

3  45.3  18  24  10.55 

0.868 

SI2  50  ioM 

0j» 

32   18  24  28.28 

40.881' -22  50  11.2 

+0.24 

32 

3  41.8  18  24  31.53 

+0.880 

-22_5q_l0.3 

+054 
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Date. 
1S7I. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT.                          | 

AMM-'DHioU. 

Dlir.for 
I  hour. 

Apparent 
Declination. 

DMT.  for 
Ihoar. 

Mean  Time 
of  Traiifcit. 

AMCeuidon. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

DIff.  for ' 
1  hoar of 
Long.    ' 

Nov.  1 

h       lit         M 

]8  24  2^J^8 

+0'!881 

-2^  50  if. 2 

+0''24 

d 

1 

h    m 

3  41.8 

h     m      M 
18  24  31J>3 

+0*880 

-2lS  5d  105 

+0.'24 

2 

18  24  49.56 

0.893 

22  50    5.3 

0.fi5 

2 

3  38.2 

Id  24  52.80 

0.81)3 

22  50    4.3 

0.25, 

3 

18  25  11.13 

0.905 

22  49  59.1 

0JJ7 

3 

3  34.6 

m  25  14.37 

0.905 

22  49  58.1 

0.27 

4 

18  25  32.99 

0.917 

22  49  52.5 

OiK) 

4 

3  31.0 

IS  25  :J6.23 

0J)17 

22  49  51.5 

0,29, 

5 

18  25  55.14 

0i«9 

22  49  45.4 

0.30 

5 

3  27.5 

18*  25  58.37 

0.928 

22  49  44.4 

0.31 : 

6 

18  26  17.58 

0.941 

22  49  37.9 

0.32 

6 

3  23.9 

18  26  20.79 

0.940 

22  49  36.8 

0.33, 

7 

18  26  40.31 

0.953 

22  49  30.0 

0.34 

7 

3  20.3 

18  26  43/>0 

0.952 

22  49  28.8 

0.34' 

8 

18  27    3.32 

0.964 

22  49  21.6 

0.36 

8 

3  16.8 

18  27    6.49 

0.964 

22  49  20.4 

0.36 

9 

18  27  26i>0 

0.975 

22  49  12.8 

0.37 

9 

3  13.2 

18  27  29.75 

0.975 

22  49  11.6 

0.38 

10 

18  27  50.14 

0.986 

22  49    3.6 

0.39 

10 

3    9.7 

18  27  53iW 

0.985 

22  49    2.4 

0.39 

11 

18  28  13.94 

0.997 

22  48  54.0 

0.41 

11 

3    6.2 

18  28  17.04 

0.996 

22  48  52.7 

0.41 

12 

18  28  37.99 

1.007 

22  48  43.9 

0.43 

12 

3    2.6 

18  28  41.06 

1.006 

22  48  42.6 

0.43 

13 

IS  29    2JUS 

1.017 

22  48  33.4 

0.45 

13 

2  59.1 

18  29    54J2 

1.016 

22  48  32.1 

0.45 

14 

18  29  26  82 

1.028 

22  48  22.4 

0.47 

14 

2  55.6 

18  29  29.83 

1.026 

22  48  21.1 

0.47 

15 

18  29  51i>l 

1.038 

22  48  11.0 

0.49 

15 

2  52.1 

18  29  54.58 

1.036 

22  48    9.6 

0.49 

16 

18  30  16.64 

1.048 

22  47  59.1 

0.51 

16 

2  48.5 

18  30  19.58 

1.047 

22  47  57.7 

0.51 

17 

18  30  41JQI 

1.058 

22  47  46.7 

0.53 

17 

2  45.0 

18  30  44.82 

1.056 

22  47  45.3 

0.53 

18 

18  31    7.42 

1.068 

22  47  33.8 

0.55 

18 

2  41.5 

18  31  lOJSK) 

ixm 

22  47  32.4 

0.55 

19 

18  31  33.15 

1.077 

22  47  20.5 

0.56 

19 

2  38.0 

18  31  35.98 

1.075 

22  47  19.0 

0J>7 

20 

18  31  5a09 

1.085 

22  47    6.7 

0.59 

20 

2  34.5 

18  32    1.88 

1.083 

22  47    55 

0.59 

21 

18  32  25J23 

1.093 

22  46  52.4 

0.61 

21 

2  31.0 

18  32  27.98 

1.092 

22  46  50.9 

0.61 

22 

18  32  51.57 

1.102 

22  46  37.6 

0.63 

22 

2  27  J> 

18  32  54J28 

1.100 

22  46  36.1 

0.62 

23 

18  33  18.11 

1.110 

22  46  22.4 

0.64 

23 

2  24.0 

18  33  20.78 

1.108 

22  46  20.9 

0,64 

24 

18  33  44.85 

1118 

22  46    6.7 

0.66 

24 

2  20.5 

18  33  47.48 

1.116 

22  46    55 

0.66 

25 

18  34  11.79 

1.126 

22  45  50.5 

0.69 

25 

2  17.1 

18  34  14.37 

1.124 

22  45  49.0 

0.69 

26 

18  34  38.92 

1.134 

22  45  33.8 

0.71 

26 

2  13.6 

18  34  41.45 

1.132 

22  45  32.3 

0.71 

27 

18  35    6.24 

1.142 

22  45  16.6 

0.78 

27 

2  10.1 

18  35    8.72 

1.140 

22  45  15.1 

0.73 

28 

18  35  33.74 

1.149 

22  44  59.0 

0.74 

28 

2    6.6 

18  35  36.17 

1.147 

22  44  57.4 

0.75 

29 

18  36    1.41 

1.156 

22  44  40.9 

0.7& 

29 

2    3.2 

18  36    3.79 

1.154 

22  44  39.3 

0.76 

30 

18  36  29i25 

1.163 

22  44  22.3 

0.79 

30 

1  59.7 

18  36  31.57 

1.161 

22  44  20.7 

0.79 

Decl 

18  36  57J25 

1.170 

22  44    3.2 

0.81 

1 

1  56.2 

18  36  59.51 

1.168 

22  44    1.6 

0.81 

2 

18  37  25.40 

1.176 

22  43  43.5 

0.83 

2 

1  52.8 

18  37  27.61 

1.174 

22  43  41.9 

0.83 

3 

18  37  5a71 

1.183 

22  43  23.3 

0.85 

3 

1  49.3 

18  37  55.87 

1.181 

22  43  21.7 

0.85 

4 

18  38  22.18 

1.189 

22  43    2.6 

0.87 

4 

1  45.8 

18  38  24.28 

1.187 

22  43    1.0 

0.87 

5 

18  38  50.80 

1.195 

22  42  41.4 

0.89 

5 

1  42.4 

18  38  52.84 

1.193 

22  42  39.8 

0.89 

6 

18  39  19.56 

1.201 

22  42  19.7 

0.91 

6 

1  38.9 

18  39  21.54 

1.199 

22  42  185 

0.91 

7 

18  39  48.46 

IJ207 

22  41  57.6 

0.93 

7 

1  35.5 

18  39  50.38 

1.204 

22  41  56.1 

0.93 

8 

18  40  17.49 

1J212 

22  41  35.0 

0.95 

8 

1  32.0 

18  40  19.35 

1J210 

22  41  33.5 

0.95 

9 

18  40  46.64 

1.217 

22  41  11.9 

0.97 

9 

1  28.6 

18  40  48.44 

1.215 

22  41  10.4 

0.97 

10 

18  41  15.91 

1J222 

22  40  48.3 

0.99 

10 

1  25.1 

18  41  17.65 

1.220 

22  40  46.8 

0.99 

11 

18  41  45.30 

1.227 

22  40  24.2 

1.02 

11 

1  21.7 

18  41  46.98 

1.225 

22  40  22.7 

1.01 

12 

18  42  14.81 

1JKJ2 

22  39  59.5 

1.04 

12 

1  18.2 

18  42  16.43 

1J229 

22  39  56.1 

1.04 

13 

18  42  4444 

1.237 

22  39  34.3 

1.06 

13 

1  14.8 

18  42  45.99 

1.234 

22  39  33.0 

1.06 

14 

18  43  14.17 

IJMl 

22  39    8.6 

1.08 

14 

1  11.3 

18  43  15.65 

1.238 

22  39    7.4 

1.08 

15 

18  43  43.99 

IM4 

22  38  42.5 

1.10 

15 

1     7.9 

18  43  45.40 

1.241 

22  38  41.3 

1.10 

16 

18  44  13.89 

1.247 

22  38  15.9 

1.12 

16 

I    4.5 

18  44  1553 

1.244 

22  38  14.7 

1.12 

17 

18  44  43.86 

1J250 

22-37  48.8 

1.14 

17 

1     1.0 

18  44  45.13 

li847 

22  37  47.6 

1.14 

18 

18  45  13.90 

1.253 

22  37  21.2 

1.16 

18 

0  57.6 

18  45  15.10 

1.250 

22  37  20.1 

1.16 

19 

18  45  44.01 

IJ^ 

22  36  53.2 

1.18 

19 

0  54.2 

18  45  45.14 

1J253 

22  36  52.1 

1.18 

20 

18  46  14J30 

1.259 

22  36  24.7 

liJO 

20 

0  50.7 

18  46  15.26 

1.256 

22  36  23.7 

1.19 

21 

18  46  44.46 

1.262 

22  35  55.7 

1.22 

21 

0  47.3 

18  46  45.45 

1559 

22  35  54.8 

1.21 

22 

18  47  14.79 

li865 

22  35  26.2 

1.24 

22 

0  43.9 

18  47  15.71 

liW2 

22  35  25.4 

1.24 

23 

18  47  45.18 

1.267 

22  34  56.3 

1.26 

23 

0  40.5 

18  47  46.03 

1564 

22  34  55.5 

1.25 

24 

la  48  15.61 

1.269 

22  34  25.9 

1.28 

24 

0  37.0 

18  48  16.;W 

1566 

22  34  255 

157 

25 

18  48  46.08 

1.270 

22  33  55.1 

1.29 

25 

0  33.6 

18  48  46.79 

1567 

22  33  54.4 

1.29 

26 

18  49  16.58 

1.271 

22  33  23.8 

1.31 

26 

0  30.2 

18  49  17i« 

1.269 

22  33  23.2 

1.31 

27 

18  49  47.11 

1.273 

22  32  52.0 

1.33 

27 

0  26.8 

18  49  47.68 

1.270 

22  32  51.5 

1.33 

28 

18  50  17.67 

1.274 

22  32  19.8 

1.35 

28 

0  23.3 

18  50  18.17 

1.271 

22  32  19.3 

1.35 

29 

18  50  48.26 

1.275 

22  31  47.2 

1.37 

29 

0  19.9 

18  50  48.69 

1572 

22  31  46.7 

1.36 

30 

18  51  18.87 

liJ76 

22  31  14.2 

1.39 

30 

0  16.5 

18  51  19.23 

1.273 

22  31  13.8 

1.38 

31 

18  51  49.50 

1.276 

22  30  40.7 

1.40 

31 

0  13.1 

18  51  49.78 

1.273 

22  30  40.4 

1.40 

1         32 

18  52  20.14 

+1.27T 

-22  30    6.8 

•i>1.42 

^ 

0    9.6  18  52  20.34 

+1574 

-22  30    6.6 

+1.42 

sre 
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Date. 
1871. 

FOR  WA8HIKOTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

Apparent 

Uight 
Aacmilon. 

Dtir.  for      Apparent 
1  lionr.      D«*cllnation. 

1 

Dlff.for 
1  hour. 

Mean  Timo 
of  Transit. 

AaoeuKion. 

Dlff.for 
lh.of 
Long. 

Apparent 
DeclinaUon. 

Dlff.  for 
Ihoarof 
Long. 

Mar.  1 

h     m      N 
7  39    4.16 

-o'!265i  ^.23 

i  54.5 

+0'.59 

d 

1 

h     m 
9     1.3 

h     m      ■      i      ■ 

7  39    1.75-0.261 

+2§ 

i  59:8 

+o'i>7 

2 

7  38  57.90 

OJ257 

22 

3    8.3 

0.57 

2 

8  57.2 

7  38  55.58 

0.253 

22 

3  13.4 

0J>5 

3 

7  38  51.83 

0.249 

22 

3  21.7 

0.55 

3 

8  5:1.2 

7  38  49.61 

0.245 

22 

3  26.6 

0.53 

4 

7  38  45.95 

0J241 

22 

3  34.5 

0.52 

4 

8  49.2 

'   7  38  43.81 

0.237 

22 

3  39.2 

0.50 

5 

7  38  40.26 

0J233 

22 

3  46.9 

0.50 

5 

8  45.2 

7  38  38.21 

0.229 

22 

3  51.4 

0.48 

6 

7  38  34.78 

0.224 

22 

3  58.8 

0.48 

6 

8  41.2 

7  38  32.82 

0J220 

22 

4    3.0 

0.46 

7 

7  38  29.50 

0.216 

22 

4  10.1 

0.46 

7 

8  37.1 

7  38  27.63 

0.212 

22 

4  UJ2 

0.44 

8 

7  38  24.42 

OJ207 

22 

4  21.0 

0.44 

8 

8  33.1 

7  38  22.64 

0.203 

22 

4  24.8 

0.42 

9 

7  38  19.55 

0.199 

22 

4  31.3 

0.42 

9 

8  29.1 

7  38  17.85 

0.195 

22 

4  34.9 

0.40 

10 

7  38  14.88 

0.190 

22 

4  41.2 

0.40 

10 

8  25.1 

7  38  13.27 

0.186 

22 

4  44.6 

0.38 

11 

7  38  10.42 

0.181 

22 

4  50.5 

0.38 

11 

8  21.1 

7  38    8.90 

0.177 

22 

4  53.7 

0.36 

12 

7  38    6.18 

0.172 

22 

4  59.4 

0.?6 

12 

8  17.1 

7  38    4.75 

0.168 

22 

5    2.3 

0.34 

13 

7  38    2.15 

0.163 

22 

5    7.7 

0.33 

13 

8  13.1 

7  38    0.81 

0.159 

22 

5  10.4 

0.32 

14 

7  37  58.3:j 

0.154 

22 

5  155 

0.31 

14 

8    9.1 

7  37  57.08 

0.150 

22 

5  18.0 

0.30 

15 

7  37  54.73 

0.145 

22 

5  22.7 

0.29 

15 

8    5.1 

7  37  53.56 

0.141 

22 

5  25.1 

0.28 

16 

7  37  51.35 

0.136 

22 

5  29.4 

0.27 

16 

8     1.1 

7  37  50.26 

0.132 

22 

5  31.6 

OMh 

17 

7  37  48.10 

0.127 

22 

5  35.6 

0.25 

17 

7  57.1 

7  37  4718 

0.123 

22 

5  37.6 

0.23 

IB 

7  37  45.25 

0.118 

22 

5  41.3 

0.22 

18 

7  53.1 

7  37  44.32 

0.114 

22 

5  43.1 

0.21 

19 

7  37  42.53 

0.109 

22 

5  46.5 

0.20 

19 

7  49.1 

7  37  41.68 

0.105 

22 

5  48.0 

0.19 

20 

7  37  40.04 

0.099 

22 

5  51.1 

0.18 

20 

7  45J2 

7  37  39ii7 

0.095 

22 

5  52.4 

0.17 

21 

7  37  37.77 

0.090 

22 

5  55J2 

0.16 

21 

7  41.2 

7  37  37.08 

0.086 

22 

5  56.3 

0.15 

22 

7  37  35.72 

0.080 

22 

5  58.7 

0.14 

22 

7  37.3 

7  37  35.11 

0.076 

22 

5  59.7 

0.13 

23 

7  37  33.90 

0.071 

22 

6    1.7 

0.11 

23 

7  33.3 

7  37  33.36 

0.067 

22 

6    2.5 

0.10 

24 

7  37  32.31 

0.061 

22 

6    4.1 

0.09 

24 

7  29.4 

7  37  31.85 

0.057 

22 

6    4.8 

0.08 

1         25 

7  37  30.95 

0.052 

22 

6    6.1 

0.07 

25 

7  25.4 

7  37  30.56 

0.048 

22 

6    6.6 

0.06 

26 

7  37  29.82 

0.042 

22 

6    7.4 

0.05 

26 

7  21.5 

7  37  29.51 

0.039 

22 

6    7.8 

0.04 

27 

7  37  28.92 

0.033 

22 

6    8.3 

+0.02 

27 

7  17.6 

7  37  28.68 

0.030 

22 

6    8.5 

+0.01 

28 

7  37  28.25 

0.023 

22 

6    8.6 

0.00 

28 

7  13.6 

7  37  28.08 

0.020 

22 

6    8.6 

-0.01  , 

29 

7  37  27.81 

0.013 

22 

6    8.4 

-0.02 

29 

7    9.7 

7  37  27.71 

0.010 

22 

6    8.2 

0.031 

30 

7  37  27.60 

-0.004 

22 

6    7.6 

0.04 

:w 

7    5.7 

7  37  27.57 

-0.001 

22 

6    7.3 

0.051 

31 

7  37  27.62 

+0.006 

22 

6    6.3 

0.06 

31 

7    1.8 

7  37  27.65 

+0.009 

22 

6    5.8 

0.07 

Apr.  1 

7  37  27.87 

0.015 

22 

6    4.5 

0.09 

1 

6  57.9 

7  37  27.97 

0.018 

22 

6    3.9 

0.10 

2 

7  37  28.35 

0.025 

22 

6    2.1 

0.11 

2 

6  53.9 

7  37  28.52 

0.028 

22 

6    1.3 

0.12 

3 

7  37  29.05 

0.034 

22 

5  59.2 

0.13 

3 

6  50.0 

7  37  29.29 

0.037 

22 

5  58.3 

0.14 

4 

7  37  29i)9 

0.044 

22 

5  55.7 

0.15 

4 

6  46.1 

7  37  30.29 

0.047 

22 

5  54.7 

0.16 

5 

7  37  31.16 

0.053 

22 

5  51.7 

0.18 

5 

6  42.2 

7  37  31.52 

0.056 

22 

5  50.5 

0.19 

6 

7  37  32.55 

0.063 

22 

5  47.2 

0.20 

6 

6  38.3 

7  37  32.97 

0.C66 

22 

5  45.9 

0.21 

7 

7  37  34.18 

0.072 

22 

5  42.2 

0.22 

7 

6  34.4 

7  37  34.66 

0.075 

22 

5  40.7 

0.23 

8 

7  37  36.04 

00.82 

22 

5  36.6 

0.24 

8 

6  30.5 

7  37  36.58 

0.085 

22 

5  35.0 

0.25 

9 

7  37  38.12 

0.091 

22 

5  30.5 

Oi» 

9 

6  26.6 

7  37  38.72 

0.094 

22 

5  28.8 

0.27 

10 

7  37  40.43 

0.101 

22 

5  20.9 

059 

10 

6  22.7 

7  37  41.08 

0.104 

22 

5  22.1 

0.29 

11 

7  37  42.96 

0.110 

22 

5  16.7 

0.31 

11 

6  ISM 

7  37  43.66 

0.113 

22 

5  14.8 

0.31 

12 

7  37  45.71 

0.120 

22 

5    9.0 

0.33 

12 

6  14.9 

7  37  44.46 

0.122 

22 

5    6.9 

0.33 

13 

7  37  48.69 

0.129 

22 

5    0.8 

0.35 

13 

6  11.0 

7  37  49.49 

0.131 

22 

4  58.6 

0.35 

14 

7  37  51.91 

0.137 

22 

4  52.0 

0.38 

14 

6    7.2 

7  37  52.76 

0.139 

22 

4  49.7 

0.38 

15 

7  37  56.35 

0.146 

22 

4  42.8 

0.40 

15 

6    3.3 

7  37  56.25 

0.148 

22 

4  40.4 

0.40 

16 

7  37  69.01 

0.157 

22 

4  33.0 

0.42 

16 

5  59.4 

7  37  59.96 

0.159 

22 

4  30.5 

0.42 

17 

7  38    2.90 

0.167 

22 

4  22.7 

0.44 

17 

5  55.6 

7  38    3.89 

0.169 

22 

4  20.1 

0.44 

18 

7  38    7.01 

0.176 

22 

4  11.8 

0.46 

18 

5  51.7 

7  38    8.04 

0.178 

22 

4    9.1 

0.46 

19 

7  38  11.35 

0.185 

22 

4    0.4 

0.48 

19 

5  47.9 

7  38  12.42 

0.187 

22 

3  57.6 

0.48 

20 

7  38  15.90 

0.194 

22 

3  48.4 

0.50 

20 

5  44.0 

7  38  17.01 

0.196 

22 

3  45.5 

050 

21 

7  38  20.66 

0.203 

22 

3  36.0 

0.53 

21 

5  40.2 

7  38  21.81 

0.205 

22 

3  33.0 

0.53 

22 

7  38  25.64 

0.212 

22 

3  23.2 

0.55 

22 

5  36.3 

7  38  26.83 

0.214 

22 

3  20.1 

0.55 

23 

7  38  30.84 

0.221 

22 

3    9.8 

0.57 

23 

5  32.4 

7  38  32.07 

0.223 

22 

3    6.6 

0.57 

24 

7  38  36.26 

Oi230 

22 

2  55.9 

0.59 

24 

5  28.6 

7  38  37.52 

0.232 

22 

2  52.6 

0.59 

25 

7  38  41.90 

0J239 

22 

2  41.4 

0.61 

25 

5  24.8 

7  38  43.19 

0.240 

22 

2  38.1 

0.61 

26 

7  38  47.75 

0iM8 

22 

2  26.4 

0.63 

26 

5  20.9 

7  38  49.08 

0.249 

22 

2  23.0 

0.63 

27 

7  38  53.81 

0J2ol 

22 

2  11.0 

0.65 

27 

5  17.1 

7  38  55.17 

0J258 

22 

2    7.5 

0.65 

28 

7  39    0.07 

0.266 

22 

1  55.1 

0.67 

28 

5  13.3 

7  39    1.46 

0.267 

22 

1  51.5 

0.67 

29 

7  39    6.55 

0.274 

22 

1  38.7 

0.69 

29 

5    9.4 

7  39    7.97 

0.275 

22 

1  35.1 

0.69 

30 

7  39  13i» 

0.282 

22 

1  21.8 

0.71 

30 

5    5.6 

7  39  14.68 

Oj;283 

22 

1  18.1 

0.71 

!         31 

7  39  20.11 

40i291 

+22 

1    4.4 

-0.73 

31 

5    1.8 

7  39  21.59 

+0iK)2 

+22 

1    0.7 

-0.73 

48 
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Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aseeniion. 

DMT.  for 
ibour. 

D^S£SS"oL 

Dtff.  for 
Ihoar. 

Mean  Time 
of  Transit. 

AMension. 

DIff.for 
Ih.of 
Long. 

Apparent 
DeriinatkM. 

iff.  fer 
IhouroT 
Loaf. 

Mayl 

h     m      » 
7  39  20.11 

+o!291 

+2§    i   4'a 

-073 

d 

1 

h     m 
5     1.8 

h     m      I 
7  39  21.59 

+0*292 

+2^    i    07 

-073 

2 

7  39  27.19 

0ii99 

22    0  46.6 

0.75 

2 

4  58.0 

7  39  28.69 

0.300 

22    0  42.8 

0.75 

3 

7  39  34.47 

0.307 

22    0  28.2 

0.77 

3 

4  54.2 

7  39  35.99 

0.308 

22    0  24-4 

0.77 

4 

7  39  41.95 

0.316 

22    0    9.4 

0.79 

4 

4  50.4 

7  39  43.49 

0.317 

22    0    5.5 

0.79 

5 

7  39  49.62 

0.324 

21  59  50.1 

0.81 

5 

4  46.6 

7  39  51.18 

0.325 

21  59  46.2 

Oj^I 

6 

7  39  57.49 

0.332 

21  59  30.3 

0.83 

6 

4  42.8 

7  39  59.07 

0.333 

21  59  26.4 

0JiS3 

7 

7  40    5.55 

0.340 

21  59  10.3 

0.85 

7 

4  39.0 

7  40    7.15 

0.341 

21  59    6.1 

0ii5 

8 

7  40  13.80 

0.348 

21  58  49.4 

0.87 

8 

4  35.2 

7  40  15.42 

0.349 

21  58  45.4 

0.87 

9 

7  40  22.24 

0.355 

21  58  28.2 

0.89 

9 

4  31.4 

7  40  23.87 

0.356 

21  58  24.1 

0.89 

10 

7  40  30.87 

0.363 

21  58    6.6 

0.91 

10 

4  27.6 

7  40  32.51 

0.364 

21  58    2.5 

0.91 

11 

7  40  39.68 

0.371 

21  57  44.5 

0.93 

11 

4  23.8 

7  40  41.33 

0.372 

21  57  40.4 

0413 

12 

7  40  48.67 

0.378 

21  57  21.9 

0.95 

12 

4  20.0 

7  40  50.32 

0.379 

21  57  17^ 

OJXi 

13 

7  40  57.84 

0.386 

21  56  58.9 

0.97 

13 

4  16.3 

7  40  59.50 

0.387 

21  56  54.7 

0.97 

14 

7  41    7.20 

0.394 

21  56  35.4 

0.99 

14 

4  12.5 

7  41     8.86 

0.395 

21  56  31.3 

0.99 

15 

7  41  16.74 

0.401 

21  56  11.5 

1.00 

15 

4    8.7 

7  41  18.41 

0.402 

21  56    7.4 

1.00 

16 

7  41  26.45 

0.408 

21  55  47.2 

1.02 

16 

4    4.9 

7  41  28.13 

0.408 

21  55  43.0 

1.02 

17 

7  41  36.34 

0.415 

21  55  22.4 

1.04 

17 

4     1.2 

7  41  38.02 

0.415 

21  55  18.2 

1.04 

18 

7  41  46.39 

0.422 

21  54  57.2 

106 

18 

3  57.4 

7  41  48.08 

0.422 

21  54  53.0 

1.06 

19 

7  41  56.62 

0.429 

21  54  31.6 

1.08 

19 

3  53.6 

7  41  58.30 

0.429 

21  54  27.4 

1.08 

20 

7  42    7.00 

0.436 

21  54    5.6 

1.10 

20 

3  49.9 

7  42    8.68 

0.436 

21  54     1.4 

1.10 

21 

7  42  17.55 

0.443 

21  53  39.1 

Ml 

21 

3  46.1 

7  42  19.22 

0.443 

21  53  34.9 

1.11 

22 

7  42  28.26 

0.449 

21  53  12.2 

1.13 

22 

3  42.4 

7  42  29.93 

0.449 

21  53    8.0 

1.13 

23 

7  42  39.13 

0.456 

21  52  44.8 

1.15 

23 

3  38.6 

7  42  40.79 

0.456 

21  52  40.7 

1.15 

24 

7  42  50.15 

0.462 

21  52  17.1 

1.17 

24 

3  34.9 

7  42  51.81 

0.462 

21  52  12.9 

1.17 

25 

7  43    1.33 

9.469 

21  51  48.9 

1.18 

25 

3  31.1 

7  43    2.98 

0.469 

21  51  44.8 

-1.18 

26 

7  43  12.66 

0.475 

21  51  20.4 

1.20 

26 

3  27.4 

7  43  14.30 

0.475 

21  51  i6Si 

150 

27 

7  43  24.14 

0.481 

21  50  51.4 

1.21 

27 

3  23.7 

7  43  25.77 

0.481 

21  50  47.3 

151 

28 

7  43  35.77 

0.487 

21  50  22.1 

1.23 

28 

3  19.9 

7  43  37.39 

0.487 

21  50  18.0 

1.23 

29 

7  43  47.54 

0.493 

21  49  52.4 

1.25 

29 

3  16ii 

7  43  49.15 

0.493 

21  49  48.3 

1.25 

30 

7  43  59.46 

0.499 

21  49  22.3 

1.26 

30 

8  12.5 

7  44     1.06 

0.499 

21  49  18.3 

156 

31 

7  44  11.50 

0.505 

21  48  51.9 

1J28 

31 

3    8.7 

7  44  13.09 

0.505 

21  48  47.8 

158 

Junel 

7  44  23.67 

0.510 

21  48  21.0 

liJ9 

1 

3    5.0 

7  44  25J25 

0.510 

21  48  17.0 

159 

2 

7  44  35.98 

0.516 

21  47  49.8 

1.31 

2 

3    1.3 

7  44  37.54 

0.516 

21  47  45.8 

1.31 

3 

7  44  48.43 

0.521 

21  47  18.2 

1.32 

3 

2  57.6 

7  44  49.97 

0.521 

21  47  145 

1.32 

4 

7  45    1.00 

0.526 

21  46  46Ji 

1.34 

4 

2  53.8 

7  45    2.53 

0.526 

21  46  42.3 

1.34 

5 

7  45  13.70 

0.532 

21  46  13.9 

1.35 

5 

2  50.1 

7  45  15.22 

0.532 

21  46  10.0 

1.35 

6 

7  45  26.52 

0.537 

21  45  41i2 

1.37 

6 

2  46.4 

7  45  28.02 

0.537 

21  45  37.4 

1.37 

7 

7  45  39.46 

0.542 

21  45    QJ2 

1.38 

7 

2  42.7 

7  45  40.94 

0.542 

21  45    4.5 

1.38 

8 

7  45  52.51 

0.546 

21  44  34.9 

1.40 

8 

2  38.9 

7  45  53.98 

0.546 

21  44  31.2 

1.40 

9 

7  46    5.69 

0.551 

21  44    1.2 

1.41 

9 

2  35.2 

7  46    7.13 

0.551 

21  43  57.6 

1.41  ' 

10 

7  46  18.98 

0.556 

21  43  27.2 

1.42 

10 

2  31.5 

7  46  20.39 

0.556 

21  43  23.6 

1.42 

11 

7  46  32.37 

0.560 

21  42  52.9 

1.44 

11 

2  27.8 

7  46  33.76 

0.560 

21  42  49.3 

1.44 

12 

7  46  45.88 

0.565 

21  42  18.2 

1.45 

12 

2  24.1 

7  46  47.24 

0.565 

21  42  14.7 

1,45 

13 

7  46  59.49 

0.570 

21  41  43.2 

1.46 

13 

2  20.4 

7  47    0.82 

0.570 

21  41  39.8 

1.46 

14 

7  47  13J20 

0.574 

21  41     8.0 

1.48 

14 

2  16.7 

7  47  14.51 

0.574 

21  41     4.6 

1.48 

15 

7  47  27.02 

0.578 

21  40  32.4 

1.49 

15 

2  13.0 

7  47  28.31 

0.577 

21  40  29.1 

1.49' 

16 

7  47  40.93 

0.582 

21  39  56.5 

1.50 

16 

2    9.3 

7  47  42.19 

0.581 

21  39  53.3 

1.50 

17 

7  47  54.93 

0.585 

21  39  20.3 

1.51 

17 

2    5.6 

7  47  56.16 

0.584 

21  39  17.2 

1.51 

18 

7  48    9.02 

0.589 

21  38  43.9 

1.52 

18 

2    1.9 

7  48  10.22 

0.588 

21  38  40.8 

1.52 

19 

7  48  23iW 

0.593 

21  38    7.2 

1.54 

19 

1  58.2 

7  48  24.37 

0.592 

21  38    4.1 

1.54 1 

20 

7  48  37.46 

0.596 

21  37  30.2 

1.55 

20 

1  54.5 

7  48  38.60 

0.595 

21  37  27.5^ 

1.55 

21 

7  48  51.80 

0.599 

21  36  52.9 

1.56 

21 

1  50.8 

7  48  52.91 

0.598 

21  36  50.0 

1.56 

22 

7  49    6i» 

0.603 

21  36  15.3 

1.57 

22 

1  47.1 

7  49    7.31 

0.602 

21  36  12.5 

1.57  i 

23 

7  49  20.73 

0.606 

21  35  37.5 

1.58 

23 

1  43.4 

7  49  21.78 

0.605 

21  35  34.8 

1.58 

24 

7  49  35.31 

0.609 

21  34  59.5 

1.59 

24 

1  39.7 

7  49  36.33 

0.608 

21  34  56.8 

1.59 

25 

7  49  49.96 

0.612 

21  34  21J2 

1.60 

25 

1  36.0 

7  49  50.95 

0.611 

21  34  186 

1.60 1 

26 

7  50    4.68 

0.615 

21  33  42.7 

1.61 

26 

1  32.4 

7  50    5.63 

0.614 

21  33  405 

1.61 

27 

7  50  19.46 

0.617 

21  33    3.9 

1.62 

27 

1  28.7 

7  50  20.38 

0.616 

21  33    1.5 

1.62 

28 

7  50  34.30 

0.620 

21  32  25.0 

1.63 

28 

1  25.0 

7  50  35.19 

0.619 

21  32  22.7 

1.63 

29 

7  50  49iM) 

0.622 

21  31  45.8 

1.64 

29 

1  21.3 

7  50  50.05 

0.621 

21  31  43.6 

1.64 

30 

7  61    4.16 

0.624 

21  31    6.4 

1.65 

30 

1  17.6 

7  51     4.97 

0.623 

21  31    4.3 

1.65 

31 

7  51  19.17 

40.626 

+21  30  26.8 

-1.65 

31 

I  13.9 

7  51  19.94 

+0.625 

+21  30  24.8 

-1.651 

URANUS,  1871. 
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Date. 
1871. 

FOR  WA8HINOT0N  MKAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aiicen«ioo. 

Diff.for 
Ihoar. 

Apparent 
Declination. 

Diff.  for 
Iboor. 

Mean  Time 
of  Transit. 

^SSSTt"* 
AMcenition. 

DIff.for 
lb.  of 
Long. 

Apparent 
DeclinaUon. 

DMT.  for 
1 hour of 
Long.    1 

Jaly] 

h    m      s 
7  51  19.17 

40!626 

+21  3rf  2ef.8 

-I'fe 

d     h     m 
1     1  13.9 

h     m      I 
7  51  19.94 

+0*625 

+21  3d  24'.8 

-I'fes 

2 

7  51  34J23 

0.628 

21  29  47.0 

1.66 

2    1  10.2 

7  51  34.97 

0.627 

21  29  45.1 

1.66 

3 

7  51  49.34 

0.630 

21  29    7.0 

1.67 

3    1    6.6 

7  51  50.04 

0.629 

21  29    5.1 

1.67 

4 

7  52    4.50 

0.632 

21  28  26.8 

1.68 

4    1    2.9 

7  52    5.16 

0.631 

21  28  25.0 

1.68 

5 

7  52  19.70 

0.634 

21  27  46.5 

1.69 

5    0  59J2 

7  52  20mJ2 

0.633 

21  27  44.8 

1.69, 

6 

7  52  34.94 

0.636 

21  27    5.9 

1.69 

6    0  65.5 

7  52  35.52 

0.635 

21  27    4.4 

1.69 1 

7 

7  52  50i22 

0.637 

21  26  25.3 

1.70 

7    0  51.9 

7  52  50.77 

0.636 

21  26  23.8 

1.701 

8 

7  53    5.53 

0.638 

21  25  44.4 

1.70 

8    0  48.2 

7  53    6.04 

0.637 

21  25  43.1 

1.70 ' 

9 

7  53  20.87 

0.640 

21  25    3.4 

1.71 

9    0  44.5 

7  53  21.34 

0.639 

21  25    2.2 

1.71 

10 

7  53  36.24 

0.641 

21  24  22.3 

1.72 

10    0  40.8 

7  53  36.67 

0.640 

21  24  21J2 

1.72 

11 

7  53  51.63 

0.642 

21  23  41.1 

1.72 

11    0  37.2 

7  53  52.02 

0.641 

21  23  40.1 

1.72* 

12 

7  54    7.06 

0.643 

21  22  59.7 

1.73 

12    0  33.5 

7  54    7.41 

0.642 

21  22  58.7 

1.73 

13 

7  54  22.50 

0.644 

21  22  18.2 

1.73 

13    0  29.8 

7  54  22.82 

0.643 

21  22  17.3 

1.73 

14 

7  54  37.97 

0.645 

21  21  36.5 

1.74 

14    0  26.1 

7  54  38.25 

0.643 

21  21  35.7 

1.74 

15 

7  54  53.45 

0.645 

21  20  54.8 

1.74 

15    0  22.4 

7  54  534>9 

0.643 

21  20  54.1 

1.74 

16 

7  55    8.94 

0.645 

21  20  12.9 

1.75 

16    0  18.8 

7  55    9.14 

0.643 

21  20  12.4 

1.75 

17 

7  55  24.43 

0.646 

21  10  31.0 

1.75 

17    0  15.1 

7  55  24.59 

0.644 

21  19  30.5 

1.75 

18 

7  55  39.93 

0.646 

21  18  49.0 

1.75 

18    0  11.4 

7  55  40.05 

0.644 

21  18  48.6 

1.75 

19 

7  55  55.44 

0.646 

21  18    6.9 

1.76 

19    0    7.7 

7  55  55.52 

0.644 

21  18    6.7 

1.76 

20 

7  56  10.94 

0.646 

21  17  24.7 

1.76 

20    0    4.1 

7  56  10.98 

0.644 

21  17  24.6 

1.76 

21 

7  56  26.44 

0.646 

21  16  42.5 

1.76 

21     0    0.4 

7  56  26.44 

0.644 

21  16  42.5 

1.76 

21  23  56.7 

7  56  41.89 

0.643 

21  16    0.3 

1.76 

22 

7  56  41.93 

0.645 

21  16    05 

1.76 

22  23  53.0 

7  56  57.33 

0.643 

21  15  18.1 

1.76 

23 

7  56  57.41 

0.645 

21  15  17.9 

1.76 

23  23  49.4 

7  57  12.76 

0.643 

21  14  35.9 

1.76 

24 

7  57  12.88 

0.644 

21  14  35.6 

1.76 

24  23  45.7 

7  57  28.18 

0.642 

21  13  53.6 

1.76 

25 

7  57  28.34 

0.643 

21  13  53.2 

1.76 

25  23  42.0 

7  57  43.57 

0.642 

21  13  11.4 

1.76 

26 

7  57  43.78 

0.643 

21  13  10.8 

1.76 

26  23  38.3 

7  57  58.95 

0.641 

21  12  29.1 

1.76 

27 

7  57  59.19 

0.642 

21  12  28.4 

1.76 

27  23  34.7 

7  58  14.30 

0.640 

21  11  46.8 

1.76 

28 

7  58  14.58 

0.641 

21  11  46.1 

1.76 

28  23  31.0 

7  58  29.62 

0i>39 

21  11    4.6 

1.76 

29 

7  58  29.95 

0.640 

21  11    3.7 

1.76 

29  23  27.3 

7  58  44.92 

0.637 

21  10  22.3 

1.76; 

30 

7  58  45.28 

0.638 

21  10  21.3 

1.76 

.30  23  23.6 

7  59    0.19 

0.636 

21    9  40.1 

1.76 

31 

7  59    0.58 

0.637 

21     9  39.0 

1.76 

31  23  19.9 

7  59  15.42 

o.6;m 

21    8  57.9 

1.76 

Aag.l 

7  59  15.8c 

0.635 

21    8  56.7 

1.76 

1  23  16.3 

7  59  30.62 

0.633 

21    8  15.7 

1.76 

2 

7  59  31.08 

0.634 

21     8  14.4 

1.76 

2  23  12.6 

7  59  45.77 

0.631 

21    7  33.6 

1.751 

3 

7  59  46J37 

0.632 

21    7  32.2 

1.75 

3  23    8.9 

8    0    0.87 

0.629 

21    6  51.5 

1.75' 

4 

8    0    1.41 

0.630 

21    6  50.0 

1.75 

4  23    5JS2 

8    0  15.94 

0.627 

21    6    9.5 

1.75 

5 

8    0  16.51 

0.628 

21    6    7.9 

1.75 

5  23    1.5 

8    0  30.96 

0.625 

21    5  27.6 

1.75 

6 

8    0  31.56 

0.626 

21     5  25.9 

1.75 

6  22  57.9 

8    0  45.92 

0.623 

21     4  45.8 

1.74 

7 

8    0  46.56 

0.624 

21    4  44.0 

1.74 

7  22  54.2 

8     1     0.83 

0.620 

21    4    4.0 

1.74 

8 

8    1     1.50 

a621 

21    4    2.1 

1.74 

8  22  50.5 

8    1  15.68 

0.618 

21    3  22.4 

1.74 

9 

8     I  16.39 

0.619 

21    3  20.4 

1.74 

9  22  46.8 

8    1  30,46 

0.616 

21     2  40.9 

i.rji 

10 

8    1  21J21 

0.616 

21     2  38.8 

1.73 

10  22  43.1 

8     1  45.20 

0.613 

21     1  59.5 

1.73' 

11 

8    1  45.98 

0.614 

21     1  57.3 

1.73 

11  22  39.4 

8    1  59.86 

0.611 

21     1  18.2 

1.72 

12 

8    2    0.68 

0.612 

2'     1  15.9 

1.72 

12  22  35.7 

8    2  14.46 

0.607 

21     0  37.1 

1.72 

13 

8    2  15.31 

0.608 

21     U  34.7 

1.72 

13  22  32.0 

8    2  28.99 

0.604 

20  59  56.1 

1.71 

14 

8    2  29.87 

0.605 

20  59  53.6 

1.71 

14  22  28.3 

8    2  43.45 

0.601 

20  59  15.3 

1.71 

15 

8    2  44.36 

0.602 

20  59  12.7 

1.71 

15  22  24.6 

8    2  57.83 

0.598 

2)  58  34.6 

1.70 

16 

8    2  58.77 

0.599 

20  58  31.9 

1.70 

16  22  21.0 

8    3  12.12 

0.594 

20  57  54.1 

1.69 

17 

8    3  13.09 

0.595 

20  57  51.4 

1.69 

17  22  17.3 

8    3  26.33 

0.591 

20  57  13.8 

'  1.68 

18 

8    3  27.34 

0.592 

20  57  11.0 

1.68 

18  22  13.6 

8    3  40.45 

0.587 

20  56  33.7 

1.67 

19 

8    3  41.49 

0J>88 

20  56  30.8 

1.67 

19  22    9.9 

8    3  54.49 

0.583 

20  55  53.8 

1.66 

20 

8    3  55.56 

0.584 

20  55  50.8 

1.66 

20  22    6.2 

8    4    8.43 

0.579 

23  55  14.1 

1.65 

21 

8    4    9J>3 

0.580 

20  55  11.0 

1.65 

21  22    2.5 

8    4  22.27 

0.575 

20  54  34.7 

1.64 

22 

8    4  23.41 

0.576 

20  54  31.4 

1.64 

22  21  58.8 

8    4  36.02 

0.571 

20  53  55.4 

1.63 

23 

8    4  37.18 

0.572 

2a  53  52.1 

1.63 

23  21  55.1 

8    4  49.68 

0J367 

20  53  16.4 

1.62 

24 

8    4  50.86 

0.568 

20  53  13.0 

1.62 

24  21  51.4 

8    5    3.24 

0.562 

20  52  37.7 

1.61 

25 

8    5    4.44 

0.563 

20  52  MSi 

1.61 

25  21  47.7 

8    5  16.68 

0.558 

20  51  59J2 

1.60 

26 

8    5  17.91 

0.559 

20  51  55.7 

1.60 

26  21  43.9 

8    5  30.02 

0.553 

20  51  21.0 

1.59 

27 

8    5  31.28 

0.554 

20  51  17.4 

1.59 

27  21  40.2 

8    5  43.25 

0.549 

20  50  43.0 

1.58 

28 

8    5  44.53 

0.550 

20  50  39.4 

1.58,28  21  36.5 

8    5  56.37 

0.544 

20  50    5.4 

1.56 

29 

8    5  57.67 

0.545 

20  50    1.7 

1.56  29  21  32.8 

8    6    9.37 

0.539 

20  49  28.1 

1.55 

30 

8    6  10.69 

0.540 

20  49  24.3 

1.55  30  21  29.1 

8    6  22.26 

0.534 

20  48  51.1 

1.54 

31 

8    6  23.60 

40.535 

+20  48  47.2 

-1.54   31  21  25.4 

8    6  35.02 

+0.529 

+20  48  14.3 

-1.52 
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Date. 
1871. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aflcension. 

Dlff.for 
Ihoar. 

Apparent 
DecliDatioD. 

Diff.  for 
Ihonr. 

Mean  Time 
of  Transit. 

Ascension. 

DliT.  for 
lb.  of 
Long. 

Appan>nt 

iiribr' 

Iboarof 
Long.    1 

Sept.  1 

h    m      » 
8    6  36.38 

+0*530 

+2§  4^  lOA 

-m 

d     b     m 
1  21  21.6 

b     m      « 
8    6  47.67 

+0*524 

+23  47  38.0 

-r^i  1 

2 

8    6  49.05 

0.525 

20  47  34.0 

1.51 

2  21  17.9 

8    7    0.19 

0.519 

20  47     1.9 

IJiO 

3 

8    7    1.59 

0.520 

20  46  57.9 

1.50 

3  21  145 

8    7  12.59 

0.514 

20  46  265 

1.48 

4 

8    7  14.00 

0.515 

20  46  22.1 

1.48 

4  21  10.5 

8    7  24.86 

0.509 

20  45  50.8 

1.47  1 

5 

8    7  26i58 

0.509 

20  45  46.7 

1.47 

5  21    6.7 

8    7  36.99 

0.503 

20  45  15.8 

1.45 

6 

8    7  38.43 

0.503 

20  45  11.7 

1.45 

6  21     3.0 

8    7  48.98 

0.497 

20  44  415 

1.43 

7 

8    7  50.43 

0.497 

20  44  37.0 

1.43 

7  20  59.3 

8    8    0.83 

0.491 

20  44    7.0 

1.42 

8 

8    8    2.30 

0.491 

20  44    2.8 

1,42 

8  20  55.5 

8    8  12.54 

0.486 

20  43  335 

1.40 

9 

8    8  14.03 

0.486 

20  43  28.9 

1.40 

9  20  51.8 

8    8  24.12 

0.480 

20  42  59.8 

1.38 

10 

8    8  25.62 

0.480 

20  42  55.4 

1.38 

10  20  48.1 

8    8  35.54 

0.473 

20  42  26.8 

1.37 

11 

8    8  37.05 

0.473 

20  42  22.4 

1.37 

11  20  44.3 

8    8  46.82 

0.467 

20  41  545 

1.35 

12 

8    8  48.34 

0.467 

20  41  49.8 

1.35 

12  20  40.6 

8    8  57.94 

0.461 

20  41  22.0 

1.33 

13 

8    8  59.47 

0.461 

20  41  17.6 

1.33 

13  20  36.8 

8    9    8.92 

0.454 

20  40  50.3 

1.31 

14 

8    9  10.45 

0.454 

20  40  45.8 

1.31 

U  20  33.1 

8    9  19.74 

0.448 

20  40  19.0 

159 

15 

8    9  21.28 

0.448 

20  40  14.6 

1.29 

15  20  29.3 

8    9  30.40 

0.441 

20  39  485 

157 

16 

8    9  31.94 

0.441 

20  39  43.7 

1.27 

16  20  25.6 

8    9  40.90 

0.434 

20  39  17.8 

155 

17 

8    9  42.45 

0.434 

20  39  13.4 

1.25 

17  20  21.8 

8    9  5154 

0.427 

20  38  48.0 

153 

18 

8    9  52.79 

0.427 

20  38  43.5 

1.23 

18  20  18.0 

8  10    1.42 

0.490 

20  38  18.6 

1.21 

19 

8  10    2.97 

0.420 

20  38  14.1 

1.21 

19  20  14.3 

8  10  11.43 

0.413 

20  37  49.7 

1.19 

20 

8  10  12.98 

0.413 

20  37  455 

1.19 

20  20  10.5 

8  10  2156 

0.4C6 

20  37  21.3 

1.17 

21 

8  10  22.81 

0.4C6 

20  37  16.9 

1.17 

21  20    6.7 

8  10  30.93 

0.399 

20  36  53.4 

1.15 

22 

8  10  32.47 

0.399 

20  36  49.0 

1.15 

22  20    3.0 

8  10  40.42 

0.3$)1 

20  36  26.1 

1.13 

23 

8  10  41.96 

0.391 

20  36  21.6 

1.13 

23  19  595 

8  10  49.73 

0.384 

20  35  595 

1.11 

24 

8  10  51.27 

0.384 

20  35  54.8 

l.ll 

24  19  55.4 

8  10  58.87 

0.377 

20  35  32.9 

1.0b 

25 

8  11    0.40 

0.377 

20  35  28.5 

1.08 

25  19  51.7 

8  11    7.82 

0.369 

20  35    7.1 

IJ06 

26 

8  11    9.35 

0.369 

20  35    2.8 

1.06 

26  19  47.9 

8  11  16.59 

0.361 

20  34  41.9 

1.04 

27 

8  11  18.11 

0.361 

20  34  37.6 

1.04 

27  19  44.1 

8  11  25.18 

0.353 

20  34  17.3 

1.02 

28 

8  11  26.69 

0.353 

20  34  13.0 

1.02 

28  19  40.3 

8  11  33.58 

0.346 

20  33  5:)5 

0J90 

29 

8  11  35.08 

0.346 

20  33  48.9 

0.99 

29  19  36.5 

8  11  41.79 

0.338 

20  33  29.7 

0.96 

30 

8  11  43.28 

0.338 

20  33  25.4 

0.96 

30  19  32.7 

8  It  49.82 

0.330 

20  33    6.8 

0.94 

Oct.  1 

8  11  51.29 

0.330 

20  33    2.6 

0.94 

1  19  28.9 

8  11  57.65 

0.322 

20  32  44.4 

0^ 

2 

8  11  59.11 

0.322 

20  32  40.3 

0.92 

2  19  25.1 

8  12    5.28 

0.314 

20  32  22.7 

0.89 

3 

8  12    6.73 

0.314 

20  32  18.6 

0.89 

3  19  215 

8  12  12.73 

0.306 

20  32    1.5 

OM 

4 

8  12  14.16 

0.305 

20  31  57.5 

0.66 

4  19  17.4 

8  12  19.98 

0598 

20  31  41.0 

0.83 

5 

8  12  21.39 

0J297 

20  31  37.0 

0.83 

5  19  13.6 

8  12  27.03 

0589 

20  31  21.1 

0.81 

6 

8  12  28.42 

OSiSS 

20  31  175 

0.81 

6  19    9.8 

8  12  33.87 

0581 

20  31     1.7 

0.79 

7 

8  12  35i24 

ojsm 

20  30  57.9 

0.70 

7  19    6.0 

8  12  40.52 

0572 

20  30  43.1 

0.76 

8 

8  12  41.66 

0271 

20  30  39.3 

0.76 

8  19    2.1 

8  12  46.97 

0564 

20  30  25.0 

0.73 

9 

8  12  48i» 

0.263 

20  30  21.4 

0.73 

9  18  58.3 

8  12  53.21 

0.255 

20  30    7.7 

0.71 

10 

8  12  54.49 

0.254 

20  30    4.1 

0.70 

10  18  54.5 

8  12  59.23 

0.246 

20  29  51.0 

0.68 

11 

8  13    0.49 

0.245 

20  29  47.5 

0.68 

11  18  50.6 

8  13    5.05 

0538 

20  29  34.9 

0.66 

12 

8  13    657 

0J237 

20  29  31.6 

0.65 

12  18  46.8 

8  13  10.65 

0529 

20  29  19.5 

0.G2 

13 

8  13  11.84 

0528 

20  29  16.3 

0.62 

13  18  43.0 

8  13  16.04 

0520 

20  29    4.8 

0.60 

14 

8  13  17J5J0 

0.219 

20  29    1.7 

0.60 

14  18  39.1 

8  13  2152 

0.211 

20  28  50.7 

0.58 

15 

8  13  22.35 

0510 

20  28  47.7 

0.57 

15  18  35.3 

8  13  26.19 

0.201 

20  28  37.3 

0.55 

16 

8  13  27i28 

0500 

20  28  34.4 

0.54 

16  18  31.4 

8  13  30.94 

0.191 

20  28  24.6 

0Ji2 

17 

8  13  32.00 

0.190 

20  28  21.8 

0.51 

17  18  27.6 

8  13  35.49 

0.182 

20  28  12.5 

0.49 

18 

8  13  36.50 

0.181 

20  28    9.9 

0.48 

18  18  23.7 

8  13  39.80 

0.174 

20  28    1.1 

0.46 

19 

8  13  40.77 

0.173 

20  27  58.6 

0.45 

19  18  19.8 

8  13  43.89 

0.165 

20  27  50.5 

0.43 

20 

8  13  44.82 

0.164 

20  27  48.1 

0.42 

20  18  16.0 

8  13  47,76 

0.156 

20  27  40.5 

0.40 

21 

8  13  48.65 

0.155 

20  27  38.3 

0.40 

21  18  12.1 

8  13  51.42 

0.147 

20  27  315 

0.38 

22 

8  13  52.26 

0.146 

20  27  29.1 

0.37 

22  18    85 

8  13  54.86 

0.138 

20  27  22.7 

0.35 

23 

8  13  55.65 

0.136 

20  27  20.7 

0.34 

23  18    4.3 

8  13  58.07 

0.129 

20  27  14.8 

0.32 

24 

8  13  58.81 

0.127 

20  27  13.0 

0.31 

24  18    0.4 

8  14    i.or> 

0.120 

20  27    7.6 

059 

25 

8  14     1.75 

0.118 

20  27    6.0 

058 

25  17  56.6 

8  14     3.81 

0.110 

20  27    15 

056 

26 

8  14    4.46 

0.108 

20  26  59.7 

0.25 

26  17  52.7 

8  14    6.35 

0.101 

20  26  55.4 

053 

27 

8  14    6.95 

O.OIK) 

20  26  54.1 

0.22 

27  17  48.8 

8  14    8.66    0.092 

20  26  50.3 

050 

28 

8  14    9.21 

0.090 

20  26  495 

0.19 

28  17  44.9 

8  14  10.74    0.082 

20  26  46.0 

0.17 

29 

8  14  11.24 

0.080 

20  26  45.0 

0.16 

29  17  41.0 

8  14  12.60    0.072 

20  26  42.4 

0.14 

30 

8  14  13.05 

0.070 

20  26  41.6 

0.13 

30  17  37.1 

8  14  14.23    0.063 

20  26  39.6 

0.11 

31 

8  14  14.62 

0.C61 

20  26  39.0 

0.10 

31  17  33.1 

8  14  15.64    0.053 

20  26  37.5 

0.08 

32 

8  14  15.97 

+O.0M 

+20  26  37.0 

-0.07 

32J17^29J 

8  14  16.82  +0.044  +20  26  36.1 

-0.05 
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Z>ate. 
11^71. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT.                            1 

Apparent 

lUght 
Aiaevntlon. 

Diftfor 
1  honr. 

Apparent 
DecUnihtlon. 

Dlff.for 
Ihour. 

Mean  Time 
ofTrandt. 

^ESSTt"* 

Ajicenilon. 

DMT.  for 
lh.of 
Long. 

Apparent 
DecUnaUon. 

DIff.  for 
1  hoar of 
Long. 

. 

Nov.  1 

b     m      » 
8  14  15.97 

+0!051 

+20  2^  37:0 

-o'.b7 

d     h     m 
1  17  29.2 

h     m      1 
8  14  16.82 

+o!o44 

+2S2d3d:i 

-o'b5 

2 

8  14  17.09 

0.042 

20  26  a5.8 

-0.03 

2  17  25.3 

8  14  17.77 

0.034 

20  26  35.4 

-0.01' 

3 

8  14  17.98 

0,032 

20  26  35.3 

0.00 

3  17  21.4 

8  14  18.49 

0.025 

20  26  35.4 

+0,02 

4 

8  14  18.64 

0.023 

20  26  35.5 

+0.02 

4  17  17.4 

8  14  18.96 

0.015 

20  26  36.1 

0.04 

5 

8  14  19.07 

0.013 

20  26  36.5 

0.05 

5  17  13.5 

8  14  19.25 

+0.006 

20  26  37.6 

0.07 

6 

8  14  19.28 

40.004 

20  26  38.1 

0.08 

6  17    9.6 

8  14  19.28 

-0.004 

20  26  39.8 

0.10 

7 

8  14  19J25 

-0.006 

20  26  40.5 

0.11 

7  17    5.7 

8  14  19.10 

0.013 

20  26  42.6 

0.13 

8 

8  14  19.00 

0.015 

20  26  43.6 

0.14 

8  17    1.7 

8  14  18.68 

0.022 

20  26  46.3 

0.17 

9 

8  14  18.51 

0.025 

20  26  47.5 

0-18 

9  16  57.8 

8  14  18.03 

0.032 

20  26  50.7 

0.20 

10 

8  14  17.79 

0.035 

20  26  52.1 

0.21 

10  16  53.8 

8  14  17.15 

0.042 

20  26  55.8 

0.23 

11 

8  14  16.84 

0.044 

2026  57.4 

0.24 

11  16  49.9 

8  14  16.05 

0.051 

20  27    1.5 

0^26 

12 

8  14  15.67 

0.054 

20  27    3.4 

0.27 

12  16  45.9 

8  14  14.72 

0.060 

20  27    8.0 

0.29 

13 

8  14  14.27 

0.063 

20  27  10.1 

0.30 

13  16  42.0 

8  14  13.16 

0.070 

20  27  15i2 

0.31 

14 

8  14  12.64 

0.072 

20  27  17.5 

0.32 

14  16  38.0 

8  14  11.37 

0.079 

20  27  23.1 

0.34 

15 

8  14  10.78 

0.081 

20  27  25.6 

0.35 

15  16  34.0 

8  14    9.37 

0.088 

20  27  31.7 

0.37 

16 

8  14    8.70 

0.091 

20  27  34.5 

o.:w 

16  16  30.1 

8  14    7.15 

0.097 

20  27  40.9 

0.40 

17 

8  14    6.40 

0.100 

20  27  44.0 

0.41 

17  16  26.1 

8  14    4.71 

0.107 

20  27  50.9 

0.43 

18 

8  14     3.88 

0.110 

20  27  54J2 

0.44 

18  16  22.1 

8  14    2.04 

0.116 

20  28    1.6 

0.46 

19 

8  14     1.13 

0.119 

20  28    5.1 

0.47 

19  16  18.2 

8  13  59.15 

0.125 

20  28  13.0 

0.49 

20 

8  13  58.16 

0.128 

20  28  16.8 

0.50 

20  16  14.2 

8  13  56.04 

0.134 

20  28  25.0 

0.52 

21 

8  13  54.97 

0.137 

20  28  29.1 

0.53 

21  16  10.2 

8  13  52.71 

0.143 

20  28  37.7 

0.54 

22 

8  13  51.56 

0.146 

20  28  42.0 

0.55 

22  16    6.2 

8  13  49.17 

0.152 

20  28  51.1 

0.57 

23 

8  13  47.94 

0.155 

20  28  55.6 

0.58 

23  16    2.2 

8  13  45.41 

0.161 

20  29    5.1 

0.60 

24 

8  13  44.10 

0.164 

20  29    9.9 

0.61 

24  15  58.2 

8  13  41.45 

0.170 

20  29  19.8 

0.63 

25 

8  13  40.05 

0.173 

20  29  24.8 

0.64 

25  15  54.2 

8  13  37.27 

0.179 

20  29  35.1 

0.65 

26 

8  13  35.79 

0.182 

20  29  40.4 

0.66 

26  15  50.2 

8  13  32.89 

0.187 

20  29  51.0 

0.68 

27 

8  13  31.32 

0.190 

20  29  56.6 

0.69 

27  15  46.2 

8  13  28.29 

0.196 

20  30    7.6 

0.70 

28 

8  13  26.64 

0.199 

20  30  13.4 

0.71 

28  15  42.2 

8  13  23.48 

0J205 

20  30  24.8 

0.72 

29 

8  13  21.75 

Oia08 

20  30  30.9 

0.73 

29  15  38.2 

8  13  18.47 

0iJ13 

20  30  42.6 

0.75 

30 

8  13  16.66 

0.216 

20  30  49.0 

0.77 

30  15  34.2 

8  13  13.25 

0^222 

20  31     1.1 

0.78 

Dec.  1 

8  13  11.36 

0.225 

20  31     7.7 

0.79 

1  15  :jo.i 

8  13    7.84 

OJ230 

20  31  20.1 

0.81 

2 

8  13    5.87 

0.233 

20  31  27.0 

0.82 

2  15  26.1 

8  13    2.25 

Oi238 

20  31  39.7 

0.83 

3 

8  la    0.18 

0.241 

20  31  46.9 

0.84 

3  15  22.1 

8  12  56.45 

0.246 

20  31  59i) 

0.85 

4 

8  12  54.30 

OMi) 

20  32    7.4 

0.86 

4  15  18.0 

8  12  50.46 

0.254 

20  32  20.7 

0.88 

5 

8  12  4SM2 

0.257 

20  32  28.4 

0.89 

5  15  14.0 

8  12  44.29 

0^262 

20  32  41.9 

0.90 

6 

8  12  4\M 

0i«5 

20  32  49.9 

0.91 

6  15  10.0 

8  12  37.92 

Oi270 

20  33    3.8 

0.92 

7 

8  12  35.50 

0J27'S 

20  33  12.0 

0.93 

7  15    5.9 

8  12  31.37 

0.278 

20  33  26.2 

0.95 

8 

8  12  2tiM 

Oi^l 

20  33  34.7 

0.96 

8  15    1.9 

8  12  24.63 

0.285 

20  33  495 

0.97 

9 

8  12  22.03 

0.288 

20  33  58.0 

0.98 

9  14  57.9 

8  12  17.70 

0.293 

20  34  12.7 

OiH) 

10 

8  12  15.02 

0Ji96 

20  34  21.7 

1.00 

10  14  53.8 

8  12  10.61 

0.300 

20  34  36.7 

1.01 

11 

8  12    7.84 

0.303 

20  34  46.0 

1.02 

11  14  49.8 

8  12    3.33 

0.307 

20  35    1.2 

1.03 

12 

8  12    0.48 

0.310 

20  35  10.8 

1.04 

12  14  45.7 

8  11  55.88 

0.314 

20  *35  26.2 

1.05 

13 

8  11  52i>5 

0.317 

20  35  3b.O 

1.06 

13  14  41.6 

8  11  48J28 

0.321 

20  35  51.6 

1.07 

14 

8  11  45.26 

0.324 

20  36    1.7 

1.08 

14  14  37.6 

8  11  40.50 

0.328 

20  36  17.6 

1.09 

16 

8  11  37.40 

0.331 

20  36  27i> 

1.10 

15  14  33.5 

8  11  32.57 

0.335 

20  36  43.9 

1.11 

16 

8  11  29.38 

0.337 

20  36  54.5 

1.12 

16  14  29.4 

8  11  24.48 

0.341 

20  37  10.7 

1.12 

17 

8  11  21i20 

0.344 

20  37  21.5 

1.13 

17  14  25.4 

8  11  16.24 

0.347 

20  37  37.9 

1.14 

18 

8  11  12.88 

0.350 

20  37  48.9 

1.15 

18  14  21.3 

8  11    7.84 

0.353 

20  38    5.5 

1.16 

19 

8  11    4.40 

0.356 

20  38  16.8 

1.17 

19  14  17.2 

8  10  59.30 

0.359 

20  38  33.6 

1.18 

20 

8  10  55.78 

0.362 

20  38  45.1 

1.19 

20  14  13.1 

8  10  50.62 

0.365 

20  39    2.0 

1.19 

21 

8  10  47.01 

0.368 

20  39  13.7 

1.20 

21  14    9.1 

8  10  41.80 

0.371 

20  39  30.8 

1.21 

22 

8  10  38.12 

0.374 

20  39  42.7 

1.22 

22  14    5.0 

8  10  32.85 

0.377 

20  39  59.9 

1.23 

23 

8  10  29.09 

0.379 

20  40  12.0 

1.23 

23  14    0.9 

8  10  23.77 

0.382 

20  40  29.3 

1.24 

24 

8  10  19.93 

0.384 

20  40  41.7 

1.24 

24  13  56.8 

8  10  14.57 

0.387 

20  40  59.1 

1.25 

25 

8  10  10.65 

0.389 

20  41  11.7 

1.26 

25  13  52.7 

8  10    5.25 

0.392 

20  41  29i2 

li26 

26 

8  10    IJ^ 

0.394 

20  41  42.0 

li27 

26  13  48.6 

8    9  55.81 

0.397 

20  41  59.6 

1.27 

27 

8    9  51.74 

0.399 

20  42  12.e 

1.28 

27  13  44.6 

8    9  46i25 

0.401 

20  42  30.3 

1.23 

28 

8    9  42.11 

0.403 

20  42  43.!] 

liiO 

28  13  40.ij 

8    9  36.58 

0.406 

20  43    l^ 

1.29 

29 

8    9  32.3(] 

0.401^ 

20  43  14.e 

1.30 

29  13  36.4 

8    9  26.80 

0.41(J 

20  43  32.4 

1.30 

30 

8    9  22.5S 

0.41S 

20  43  45.S 

1.31 

30  13  32.2 

(    8    9  16.93 

0.414 

20  44    3.7 

1.31 

31 

8    9  12.56 

OAlt 

20  44  17i 

1.32 

31  13  28.S 

!    8    9    6.97]   0.418'   20  44  35.3 

I       1.32 

32 

8    9    2.5£ 

-0.41S 

+20  44  49.C 

\     +1.33 

32  13  24.1 

ll   8    8  56.931-0.422+20  45    7.1 

+1.33 
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1  12  46.59 
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1 
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6  28.1 
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40*010 
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0.23 

2 
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1  12  46.96 
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3 
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0.27 

3 
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4 
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5  53  44.9 

0.30 

4 

6  16.4 
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5 
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0.33 

5 
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0.032 
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0^' 

6 

1  12  49J26 
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5  54    0.9 

0.37 

6 
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5  54    35 

0.38. 

7 
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0.40 

7 
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5  54  12.6 
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8 

1  12  5153 

0.046 

5  54  20.1 

0.43 

8 

6    0.7 

1  12  51.51 
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5  54  22.8 

0.44  1 

9 

1  12  52.41 

0.052 

6  54  30.9 

0.47 

9 

5  56.8 

1  12  52.72 

0.053 

6  54  33.7 
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10 

1  12  53.72 

0.057 
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0.50 

10 
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0.51 

11 
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0.53 

11 

5  48.9 

1  12  55.53 

0.064 
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12 
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12 
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0-57 

13 
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0.60 

13 
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5  55  25.1 
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14 
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0.63 

14 
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0.64 

15 
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0.66 
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0.67 

16 
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0.69 
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17 
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0.72 
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0.096 
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0.82 
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0.116 
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0.85 

21 

5    9.9 
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22 

1  13  19.45 
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5  58    1.3 

0.88 

22 
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5  58    5.8 

0.«9 

23 

1  13  22.42 
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0.91 

23 
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I  13  23.05 

0.127 

5  58  27.4 
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24 

1  13  23.51 
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0.94 

24 
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25 
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0.97 

25 
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1  13  29.39 

0.137 

5  59  12.7 
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26 

1  13  32.05 
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5  59  31.5 
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26 
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I  13  32.73 

0.142 

5  59  36.4 

1.01 

27 

1  13  35.50 

0.146 

5  59  55.9 

1.03 

27 

4  46.7 

1  13  36.20 

0.147 

6    0    0.8 

1.04 

28 

1  13  39.08 

0.151 

6    0  21.0 

1.06 

28 

4  42.8 

1  13  39.79 

0.152 

6    0  26.0 

1.07 

29 

1  13  42.78 

0.156 

6    0  46.8 

1.09 

29 

4  38.9 

1  13  43.50 

0.157 

6    0  51i) 

1.10' 

30 

1  13  46.59 

0.161 

6    1  13.3 

1.12 

30 

4  35.1 

1  13  47.33 
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6    1  18i> 

1.13: 

31 

1  13  50.52 

0.166 

6    1  40.5 

1.15 

31 

4  315 

1  13  51.27 

0.167 

6    1  45.7 

1.15* 
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6    2    8.3 

1.17 

1 

4  27.3 

1  13  55.32 
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1.18  i 

2 
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2 
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4 
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4 
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156; 

5 
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5 
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6 

1  14  16.47 
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1.31 

6 
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1.31 

7 
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1.33 

7 

4    45 
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0500 

6    5  14.3 

1.33 

8 

1  14  26.01 

0503 

6    5  415 

1.36 

8 
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1  14  26.82 
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9 
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1.38 

9 
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1  14  31.76 
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1.38 

10 
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0512 

6    6  47.7 

1.41 

10 

3  52.7 

1  14  36.80 

0513 

6    6  53.1 
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11 

1  14  41.12 
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1.43 

11 
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1.43 

12 

1  14  46.37 
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1.46 

12 
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I  14  47.20 
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6    8    1.9 

1.46 

13 

1  14  51.72 
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6    8  31.8 

1.48 

13 

3  415 

1  14  52.55 
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14 

1  14  57.16 
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1.51 

14 
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15 
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15 
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0.234 
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16 

1  15    8.35 
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16 

3  29.7 
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6  10  26.5 

1.55 

17 

1  15  14.09 

0541 

6  10  58.6 

1.57 

17 

3  25.8 

I  15  14.92 

0542 
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1.57 

18 
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6  11  36.6 

1.60 

18 
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19 
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1.62 
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3  18.1 
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20 
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21 
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1.66 

21 

3  10.4 
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1.66 

22 
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6  14  14.0 

1.68 

22 

3    6.6 

1  15  45.04 
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6  14  19.3 

1.68, 

23 

1  15  50.53 

0.264 

6  14  54.6 

1.70 

23 

3    2.7 

1  15  51.33 

0.265 

6  14  59.8 

1.70, 

24 

1  15  56i)l 

0.268 

6  15  35.6 

1.72 

24 

2  58.9 

1  15  57.70 
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6  15  40.7 

1.72! 

25 

1  16    3.37 
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6  16  17.1 

1.74 

25 

2  55.1 

1  16    4.16 

0.271 

6  16  225 

1.74 

26 

1  16    9.92 

0.275 

6  16  59.1 

1.76 

26 

2  51.3 

I  16  10.70 
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27 

1  16  16.55 
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6  17  41.5 

1.77 

27 

2  47.4 

1  16  17.33 

0.278 

6  17  46.4 

1.77 

28 

1  16  23.26 
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6  18  24.3 

1.79 

28 

2  43.6 

1  16  24.03 

0.281 

6  18  29.1 

1.79 

29 

1  16  30.05 
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46  19    7.5 

+1.81 

29 

2  39.8 

1   16  30.81 
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s 
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1 

2  39.8 
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6  19  51.1 

1.83 

2 

2  36.0 
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1.83 
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1.84 

3 
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1.84 

4 
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1.86 

4 

2  28.4 
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6  21  24.1 

1.86 

5 

1  16  57.JH 
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6  22    4.3 

1.87 

5 

2  24.6 

1  16  58.66 
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6  22    8.8 

1.87 

6 

1  17    5.10 
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6  22  49.4 

1.89 

6 

2  20.7 

1  17    5.80 
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6  22  53.8 

1.89 

7 

1  17  12.32 
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6  23  34.9 

1.90 

7 

2  16.9 
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6  23  39.2 

1.90 

8 

1  17  19.61 
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6  24  20.7 

1.92 

8 

2  13.1 

1  17  20.28 
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6  24  24.9 

1.92 

9 
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6  25    6.8 

1.93 

9 

2    9.3 

1  17  27.62 

0.308 

6  25  11.0 

1.93 

10 

1  17  34.37 

0.310 

6  25  53.3 

1.94 

10 

2    5.5 

1  17  35.02 

0.310 

6  25  57.4 

1.94 

11 

I  17  41.85 

0.313 

6  26  40.1 

1.95 

11 

2    1.7 

1  17  42.48 

0.313 

6  26  44.1 

1.95 

12 

1  17  49.38 

0.315 

6  27  27.2 

1.97 

12 

1  57.9 

1  17  50.00 

0.315 

6  27  31.1 

1.97 

13 

1  17  56.97 

0.318 

6  28  14.6 

1.98 

13 

1  54.1 

1  17  57.58 

0.318 

6  28  18.4 

1.98 

14 

1  18    4.62 

0.320 

6  29    2i> 

1.99 

14 

1  60.3 

1  18    5.21 

0.320 

6  29    5.9 

1.99 

15 

1  18  12.33 

0.322 

6  29  50.1 

2.00 

15 

1  46.5 

1  18  12.90 

0.322 

6  29  53.6 

2.00 

16 

1  18  20.09 

0.324 

6  30  38J3 

2.01 

16 

1  42.7 

1  18  20.64 

0.324 

6  30  41.6 

2.01 

17 

1  18  27.90 

0.326 

6  31  26.6 

2.02 

17 

1  38.9 

1  18  28.43 

0.326 

6  31  29.9 

2.02 

18 

1  18  35.76 

0.328 

6  32  15.2 

2.03 

18 

1  35.1 

1  18  36.28 

0.328 

6  32  18.5 

2.03 

19 

1  18  43.67 

0.330 

6  33    4.1 

2.04 

19 

1  31.3 

1  18  44.17 

0.330 

6  33    7.3 

2.04 

20 

1  18  51.62 

0.332 

6  33  53.2 

2.05 

20 

J  27.5 

1  18  52.10 

0.332 

6  33  56.2 

2.05 

21 

1  18  59.61 

0.334 

6  34  42.4 

2.06 

21 

1  23.7 

1  19    0.08 

0.334 

6  34  45.3 

2.06 

22 

1  19    7.65 

0.336 

6  35  31.8 

2.06 

22 

1  19.9 

1  19    8.10 

0.336 

6  35  34.6 

2.06 

23 

1  19  15.73 

0.337 

6  36  21.4 

2.07 

23 

1  16.1 

1  19  16.16 

0.337 

6  36  24.1 

2.07 

24 

1  19  23.84 

0.339 

6  37  11.2 

2.08 

24 

1  12.3 

1  19  24.25 

0.339 

6  37  13.7 

2.08 

25 

1  19  31.99 

0.340 

6  38    1.1 

2.08 

25 

1     8.5 

1  19  32.38 

0.340 

6  38    3.5 

2.08 

26 

1  19  40.18 

0.342 

6  38  51.1 

2.09 

26 

1     4.7 

1  19  40.54 

0.342 

6  38  53.4 

2.09 

27 

1  19  48.40 

0.343 

6  39  41.3 

2.09 

27 

1    0.9 

1  19  48.74 

0.343 

6  39  43.4 

2.09 

28 

1  19  56.65 

0.344 

a  40  31.6 

2.10 

28 

0  57.1 

1  19  56.97 

0.344 

6  40  33.6 

2.10 

29 

1  20    4.92 

0.345 

6  41  22.0 

2.10 

29 

0  53.3 

1  20    5.23 

0.345 

6  41  23.8 

2.10 

30 

1  20  13.22 

0.346 

6  42  12.4 

2.10 

30 

0  49.5 

1  20  13.51 

0.346 

6  42  14.1 

2.10 

31 

1  20  27.54 

0.347 

6  43    2.9 

2.11 

31 

0  45.7 

1  20  21.81 

0.347 

6  43    4.5 

2.11 

Apr.  1 

1  20  29.89 

0.348 

6  43  53.5 

2.11 

1 

0  41.9 

1  20  30.13 

0.348 

6  43  55.0 

2.11 

^     2 

1  20  38i26 

0.349 

6  44  44.2 

2.11 

2 

0  38.1 

1  20  38.48 

0.349 

6  44  45.5 

2.11 

3 

1  20  46.64 

0.350 

6  45  34.9 

2.11 

3 

0  34.3 

1  20  46.84 

0.350 

6  45  36.1 

2.11 

4 

1  20  55.04 

0.350 

6  46  25.6 

2.11 

4 

0  30.5 

1  20  55.22 

0.350 

6  46  26.7 

2.11 

5 

1  21    3.47 

0.351 

6  47  16.3 

2.11 

5 

0  26.7 

1  21    3.62 

0.351 

6  47  17.2 

2.11 

6 

1  21  11.91 

0.352 

6  48    7.0 

2.11 

6 

0  22.9 

1  21  12.04 

0.352 

6  48    7.8 

2.11 

7 

1  21  20.35 

0.352 

6  48  67.7 

2.11 

7 

0  19.1 

1  21  20.47 

0.352 

6  48  58.4 

2.11 

8 

1  21  28.81 

0.353 

6  49  48.4 

2.11 

8 

0  15.3 

1  21  28.90 

0.353 

6  49  48.9 

2.11 

9 

1  21  37i27 

0.353 

6  50  39.1 

2.11 

9 

0  11.5 

1  21  37.34 

0.353 

6  50  39.5 

2.11 

10 

1  21  45.73 

0.353 

6  51  29.8 

2.11 

10 

0    7.8 

1  21  45.78 

0.353 

6  51  30.1 

2.11 

11 

1  21  54.20 

0.353 

6  52  20.4 

2.11 

11 

0    4.0 

1  21  54.23 

0.353 

6  52  20.5 

2.11 

12 

1  22    2.68 

0.353 

6  53  11.0 

2.11 

12 

0    0.2 

1  22    2.68 

0.353 

6  53  11.0 

2.11 

12  23  56.4 

1  22  11.14 

0.353 

6  54     1.4 

2.10 

13 

1  22  11.16 

0.353 

6  54    1.5 

2.10 

13  23  52.6 

1  22  19.60 

0.353 

6  54  51.7 

2.10 

14 

1  22  19.64 

0.353 

6  54  51.9 

2.10 

14  23  48.8 

1  22  28.05 

0.353 

6  55  41.9 

2.10 

15 

1  22  28.12 

0.^53 

6  55  42.3 

2.10 

15  23  45.0 

1  22  36.50 

0.353 

6  56  32.0 

2.09 

16 

1  22  36.59 

0.353 

6  56  32.5 

2.09 

16  23  41.2 

1  22  44.95 

0.353 

6  57  22.0 

2.09 

17 

1  22  45.06 

0.353 

6  57  22.6 

2.09 

17  23  37.4 

1  22  63.39 

0.352 

6  58  11.8 

2.08 

18 

1  22  53.52 

0.352 

6  58  12.6 

2.08 

18  23  33.6 

1  23    181 

0.352 

6  59    1.6 

2.07 

19 

1  23    1.96 

0.352 

6  59    2.5 

2.07 

19  23  29.9 

1  23  10.22 

0.351 

6  59  51.3 

2.07 

20 

1  23  10.39 

0.351 

6  59  52.3 

2.07 

20  23  26.1 

1  23  1861 

0.350 

7    0  40.8 

2.06 

21 

1  23  1881 

0.350 

7    0  41.9 

2.06 

21 

23  22.3 

1  23  26.99 

0.350 

7    1  30.0 

2.05 

22 

1  23  27.21 

0.350 

7     1  31.3 

2.05 

22  23  18.5 

1  23  35.35 

0.349 

7    2  19.1 

2.05 

23 

1  23  35.59 

0.349 

7    2  20.5 

2.05 

23  23  14.7 

1  23  4369 

0.348 

7    3    8.0 

2.04 

24 

1  23  43.94 

0.348 

7    3    9.5 

2.04 

24  23  10.9 

1  23  52.01 

0.347 

7    3  56.6 

2.03 

25 

1  23  52.30 

0.347 

7    3  58.3 

2.03 

25  23    7.1 

1  24    0.31 

0.346 

7    4  45.1 

2.02 

26     1  24    0.62 

0.346 

7    4  46.9 

2.02 

26  23    3.3 

1  24    8.58 

0.345 

7    5  33.4 

2.01 

27     1  24    8.91 

0.345 

7    5  35.3 

2.01 

27  22  59.5 

1  24  16.83 

0.344 

7    6  21.4 

2.00 

28     1  24  17.18 

0.344 

7    6  23.4 

2.00 

28  22  55.7 

1  24  25.05 

0.343 

7    7    9.2 

1.99 

29     1  24  25.42 

0.343 

7    7  11.3 

1.99 

29  22  52.0 

1  24  33.23 

0.341 

7    7  56.7 

1.98 

30     1  24  33.62 

+0.341 

+7    7  59.0 

+1.98 

30  22  48.2 

1  24  41.38 

+0.340 

+7    8  44.0 

+1.97 

884 
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Date. 
I»71. 

f  OR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aitcenniou. 

Dlff.for 
1  hour. 

Apparent 
Declination. 

DIff.  for 
1  hour. 

Mean  Time 
of  Traniit 

^SSSTt"* 

Dlff.for 
Ih.of 
Long. 

Apparent 
DecliQation. 

Dlff.  for 
1  hour of 
Long. 

h     m      H 

H 

o         /        // 

II 

d     h     m 

h     m      II 

N 

O          1         II 

July  1 

1  30  56.75 

+0.137 

+7  42  587 

+0.65 

1  18  50.6 

1  30  59.30 

+0.134 

+7  43  10.8 

+0.63 

2 

1  30  59.99 

0.133 

7  43  14.0 

0.62 

2  18  46.7 

1  31     2.45 

0.129 

7  43  25.5 

0.60 

3 

1  31     3.12 

0.128 

7  43  28.6 

0.59 

3  18  42.9 

1  31     5.48 

0.124 

7  43  a9.4 

0.57 

4 

1  31     6.14 

0.123 

7  43  42.4 

0.56 

4  18  39.0 

1  31     8.40 

0.119 

7  43  52.7 

0.55 

5 

1  31     9.03 

0.118 

7  43  55.6 

0.54 

5  18  35.1 

1  31   11.20 

0.114 

7  44    5.3 

0.52 

6 

1  31  11.81 

0.113 

7  44    8.1 

0.51 

6  18  31.3 

1  31   13.88 

0.109 

7  44  17.2 

0.49 

7 

1  31  14.47 

0.108 

7  44  19.9 

0.48 

7  18  27.4 

1  31  16.44 

0.104 

7  44  28.4 

0.46 

8 

1  31  17.01 

0.103 

7  44  31.0 

0.45 

8  18  23.5 

1  31  18.89 

0.099 

7  44  38.9 

0.43 

9 

1  31  19.44 

0.098 

7  44  41.3 

0.42 

9  18  19.6 

1  31  21.21 

0.094 

7  44  48.6 

0.40 

10 

1  31  21.74 

0.093 

7  44  50.9 

0.39 

10  18  15.7 

1  31  23.41 

0.089 

7  44  57.7 

0.37 

11 

1  31  23.92 

0.088 

7  44  59.8 

036 

11   18  11.8 

1  31  25.50 

0.084 

7  45    6.1 

0.34 

12 

1  31  25.98 

0.083 

7  45    8.0 

0.33 

12  18    7.9 

1  31  27.47 

0.079 

7  45  13.8 

0.31 

13 

1  31  27.92 

0.078 

7  45  15.5 

0.30 

13  18    4.0 

1  31  29.32 

0.074 

7  45  20.7 

0.28 

14 

1  31  29.75 

0.073 

7  45  22.3 

0.27 

14  18    0.1 

1  31  31.04 

0.069 

7  45  26.9 

0.25 

15 

1  31  31.45 

0.068 

7  45  28.4 

OiM 

15  17  56.2 

1  31  32.64 

0.064 

7  45  32.4 

0.22 

16 

1  31  33.02 

0.063 

7  45  33.7 

0.21 

16  17  52.3 

1  31  34.12 

0.059 

7  45  37.2 

0.19 

17 

1  31  34.47 

0.058 

7  45  38.3 

0.18 

17  17  48.4 

1  31  35.47 

0.054 

7  45  41.2 

0.16 

18 

1  31  -35.80 

0.053 

7  45  42.2 

0.15 

18  17  44.5 

1  31  36.70 

0.049 

7  45  44.5 

0.13 

19 

1  31  37.00 

0.048 

7  45  45.3 

0.12 

19  17  40.6 

1  31  37.81 

0.044 

7  45  47.1 

0.10 

20 

1  31  38.08 

0.043 

7  45  47.7 

0.09 

20  17  36.7 

1  31  38.80 

0.039 

7  45  49.0 

0.07 

21 

1  31  39.04 

0.037 

7  45  49.4 

0.06 

21  17  32.8 

1  31  39.67 

0.034 

7  45  50^ 

+0.03 

22 

1  31  39.88 

0.032 

7  45  50.4 

+0.02 

22  17  28.9 

1  31  40^11 

0.029 

7  45  50.6 

0.00 

23 

1  31  40.59 

0.027 

7  45  50.6 

-0.01 

23  17  24.9 

1  31  41  03 

0.024 

7  45  50.3 

-0.03 

24 

1  31  41.18 

0.022 

7  45  50.1 

0.04 

24  17  21.0 

1  31  41.52 

0.019 

7  45  49.3 

0.06 

5^ 

1  31  41.64 

0.017 

7  45  48.9 

0.07 

25  17  17.0 

1  31  41.89 

0.014 

7  45  47.6 

0.09 

26 

1  31  41.98 

0.012 

7  45  47.0 

0.10 

26  17  13.1 

1  31  42.14 

0.008 

7  45  45.2 

0.12 

27 

1  31  42.20 

0.006 

7  45  44.4 

0.13 

27  17    9.2 

1  31  42.27 

+0.003 

7  45  42.0 

0.14 

28 

1  31  42.29 

+0.001 

7  45  41.0 

0.15 

28  17    5.2 

1  31  42.28 

-0.002 

7  45  38.1 

0.17 

29 

1  31  42.25 

-0.004 

7  45  36.9 

0.18 

2f)  17     1.3 

1  31  42.16 

0.007 

7  45  33.5 

0.20 

30 

1  31  42.10 

0.009 

7  45  32.1 

0.21 

30  16  57.3 

1  31  41.92 

0.012 

7  45  28.2 

0.23 

31 

1  31  41.83 

0.014 

7  45  26.6 

0.24 

31  16  53.4 

1  31  41.56 

0.017 

7  45  22.2 

0.26 

Aug.  1 

1  31  41.43 

0.019 

7  45  20.4 

0.27 

1  16  49.4 

1  31  41.07 

0.022 

7  45  15.6 

0.29 

2 

1  31  40.91 

0.024 

7  45  13.5 

0.30 

2  16  45.5 

1  31  40.47 

0.027 

7  45    8.3 

0.32 

3 

1  31  40.27 

0.029 

7  45    6.0 

0.33 

3  16  41.5 

1  31  39.75 

0.032 

7  45    0.3 

0.35 

4 

1  31  39.51 

0.034 

7  44  57.8 

0.36 

4  16  37.6 

1  31  38.91 

0.037 

7  44  51.6 

0.38 

5 

1  31  38.63 

0.039 

7  44  48.8 

0.39 

5  16  33.6 

1  31  37.95 

0.042 

7  44  42.2 

0.41 

6 

1  31  37.63 

0.044 

7  44  39.1 

0.42 

6  16  29.7 

1  31  :k>.87 

0.047 

7  44  32.0 

0.44 

7 

1  31  '36.51 

0.049 

7  44  28.7 

0.45 

7  16  25.8 

1  31  35.67 

0.052 

7  44  21.2 

0.46 

8 

1  31  35.27 

0.054 

7  44  17.7 

0.47 

8  16  21.8 

1  31  :i4.35 

0.057 
0.062 

7  44     9.7 

0.49 

9 

1  31  33.91 

0.059 

7  44    6.0 

0.50 

9  16  17.9 

1  31  32.92 

7  43  57.6 

0.52 

10 

1  31  32.43 

0.064 

7  43  53.6 

0.53 

10  16  14.0 

1  31  31.36 

0.06Z 
0.072 

7  43  44.8 

0.55 

11 

1  31  30.83 

0.069 

7  43  40.5 

0.56 

11  16  10.0 

1  31  29.68 

7  43  31.3 

0.58 

12 

1  31  29.11 

•  0.074 

7  43  26.8 

0.59 

12  16    6.0 

1  31  27.89 

0.077 

7  43  17.2 

0.60 

13 

1  31  27.27 

0.079 

7  43  12.4 

0.61 

13  16    2.1 

1  31  25.98 

0.082 

7  43    2.4 

0.63 

14 

1  31  25.32 

0.084 

7  42  57.3 

0.64 

14  15  58.1 

1  31  23.95 

0.087 

7  42  46.9 

0.66 

15 

1  31  23.25 

0.089 

7  42  41.6 

0.67 

15  15  54.1 

1  31  21.81 

0.091 

7  42  30.8 

0.69 

16 

1  31  21.06 

0.093 

7  42  25.2 

0.70 

16  15  50.1 

1  31  19.55 

0.096 

7  42  14.0 

0.71 

17 

1  31  18.76 

0.098 

7  42    8.2 

0.72 

17  15  46.1 

1  31  1718 

O.IOI 

7  41  56.6 

0.74 

18 

1  31  16.34 

0.103 

7  41  50.5 

0.75 

18  15  42.2 

1  31   14.70 

0.106 

7  41  38.6 

0.77 

19 

1  31  13.81 

0.108 

7  41  32.2 

0.78 

19  15  38.2 

1  31  12.10 

0.110 

7  41  20.0 

0.79 

20 

1  31  11.17 

0.112 

7  41  13.3 

0.80 

20  15  34.2 

1  31    9.40 

0.115 

7  41    0.8 

0.82 

21 

1  31    8.42 

0.117 

7  40  53.8 

0.83 

21  15  30.2 

1  31    6.59 

0.U9 

7  40  40.9 

0.84 

22 

1  31    5.57 

0.121 

7  40  33.7 

0.85 

22  15  26.2 

1  31     3.68 

0.124 

7  40  20.4 

0.87 

23 

1  31    2.61 

0.126 

7  40  12.9 

0.88 

23  15  22.2 

1  31     0.66 

0.128 

7  39  59.3 

0.89 

24 

1  30  59.54 

0.130 

7  39  51.6 

0.90 

24  15  18.3 

1  30  57.53 

0.1*33 

7  39  37.7 

0.92 

25 

1  30  56.36 

0.135 

7  39  29.7 

0.93 

25  15  14.3 

1  30  54.29 

0.137 

7  39  15.5 

0.94 

26 

1  30  53.08 

0.139 

7  39    7.2 

0.95 

26  15  10.3 

1  30  50.95 

0.141 

7  38  52.7 

0.96 

27 

1  30  49.70 

0.143 

7  38  44.1 

0.97 

27  15    6.3 

1  30  47.51 

0.145 

7  38  29.3 

0.99 

28 

1  30  46.21 

0.147 

7  38  20.4 

1.00 

28  15    2.4 

1  30  43.97 

0.149 

7  as    5.3 

1.01 

29 

1  30  42.6^ 

0.151 

7  37  56.2 

1.02 

29  14  58.4 

1  30  40.34 

0.154 

7  37  40.8 

1.03 

30 

1  30  38.94 

0.156 

7  37  31.5 

1.04 

30  14  54.4 

1  30  36.60 

0.158 

7  37  15.8 

1.05 

31 

1  30  35.16 

-0.160 

+7  37    6.2 

-1.06 

31  14  50.4 

1  30  32.76 

-«».I62 

+7  36  50.3 

-1.08 

49 
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Date. 
1871. 

FOE  WASHmaXON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

" 

AMeuiion. 

DIff.for 
Iboor. 

ApiMurent 
Decliaatioo. 

DMr.for 
Ihonr. 

Mean  Time 
ofTranall. 

AsceiuioD. 

Diff.for 
Ih.of 
Long. 

j^nsL 

Dl&for  ; 
Iboor  of 

Septl 

h    m      » 
1  30  31.27 

-0*164 

J  3d  4d:4 

.l'i)9 

d     h     m 
1  14  46.4 

h    m     • 
1  30  28.83 

-0'l66 

J  36  24'.3 

-iTio 

2 

1  30  27.29 

0.168 

7  36  14.2 

1.11 

2  14  42.4 

1  30  24.81 

0.170 

7  35  57.8 

1.12 

3 

1  30  23i^ 

0.172 

7  35  47.4 

1.13 

3  14  38.3 

1  30  20.69 

0.174 

7  35  30.8 

1.14 

4 

1  30  19.06 

0.175 

7  35  20.1 

1.15 

4  14  34.3 

1  30  16.48 

0.177 

7  35    3.3 

1.16 

5 

1  30  14.80 

0.179 

7  34  52.3 

1.17 

5  14  30.3 

1  30  12.19 

0.181 

7  34  35.3 

1.18 

6 

1  30  10.46 

0.183 

7  34  24.0 

1.19 

6  14  26.3 

1  30    7.81 

0.185 

7  34    6.8 

150  1 

7 

1  30    6.03 

0.186 

7  33  555 

1.21 

7  14  22.3 

1  30    3.34 

0.188 

7  33  37.8 

152 

8 

1  30    1.51 

0.190 

7  33  26.0 

153 

8  14  18.3 

1  29  58.78 

0.192 

7  33    8.4 

154 

9 

1  29  56.91 

0.193 

7  32  56.3 

155 

9  14  14.3 

1  29  54.14 

0.195 

7  32  38.5 

156 

10 

1  29  52.23 

0.197 

7  32  26.2 

156 

10  14  10.3 

1  29  49.42 

0.199 

7  32    85 

157 

11 

1  29  47.46 

0.200 

7  31  55.6 

158 

11  14    6.3 

1  29  44.62 

0502 

7  31  375 

159! 

12 

1  29  42.61 

0i204 

7  31  24.7 

1.30 

12  14    2.3 

1  29  39.74 

0506 

7  31    6.4 

1.31 

13 

1  29  37.68 

0^207 

7  30  53.3 

1.32 

13  13  585 

1  29  34.78 

0.209 

7  30  34.8 

1^ 

14 

1  29  32.68 

0.210 

7  30  21.5 

1.33 

14  13  545 

1  29  29.75 

0512 

7  30    2.9 

1.34 

15 

1  29  27.60 

0^213 

7  29  49.3 

1.35 

15  13  505 

1  29  24.65 

0515 

7  29  30.6 

1.36 

16 

1  29  22.45 

OJiiie 

7  29  16.8 

1.36 

16  13  465 

1  29  19.47 

0518 

7  28  58.0 

1J7 

17 

1  29  17i» 

0.219 

7  28  44.0 

1.38 

17  13  425 

1  29  14.22 

0.221 

7  28  25.1 

lJ19i 

18 

1  29  11.94 

0.222 

7  28  10.8 

1.39 

18  13  385 

1  29    8m 

0523 

7  27  51.8 

1.40 

19 

1  29    6.59 

0.224 

7  27  37.2 

1.41 

19  13  345 

1  29    3.54 

0526 

7  27  18.1 

1.42 

20 

1  29    1.18 

0.227 

7  27    3.3 

1.42 

20  13  30.1 

1  28  58.10 

0528 

7  26  44.1 

1.43 

21 

1  28  55.70 

0.229 

7  26  29.1 

1.43 

21  13  26.1 

1  28  52.61 

0.231 

7  26    9.7 

1.44 

22 

1  28  50.16 

0.232 

7  25  54.5 

1.44 

22  13  22.1 

1  28  47.06 

0533 

7  25  35.1 

1.45: 

23 

1  28  44.57 

0.234 

7  25  19.7 

1.45 

23  13  18.1 

1  28  41.45 

0535 

7  25    0.3 

1.46 

24 

1  28  38.92 

osm 

7  24  44.7 

1.47 

24  13  14.1 

1  28  35.79 

0538 

7  24  25.3 

1.48 

25 

1  28  33i22 

Oi239 

7  24    9.4 

1.48 

25  13  10.0 

1  28  30.08 

0540 

7  23  50.0 

1.49 

26 

1  28  27.47 

Oi241 

7  23  33.9 

1.49 

26  13    6.0 

1  28  24.31 

0542 

7  23  14.4 

1.49 

27 

1  28  21.67 

0.243 

7  22  58.1 

1.49 

27  13    2.0 

1  28  18.50 

0544 

7  22  38.6 

150 

28 

1  28  15.83 

0.244 

7  22  22.1 

1.50 

28  12  5(3  0 

1  28  12.65 

0545 

722    2.6 

151 

29 

1  28    9.94 

0.246 

7  21  45.9 

IM 

29  12  53.9 

1  28    6.76 

0547 

7  21  26.5 

152 

30 

1  28    4.01 

0.248 

7  21    9.6 

1.52 

30  12  49.9 

1  28    0.83 

0549 

7  20  505 

153 

Oct.  1 

1  27  58.04 

0iJ50 

7  20  33.1 

1.53 

1  12  45.8 

1  27  54.85 

0551 

7  20  13.6 

153' 

2 

1  27  52.03 

0.251 

7  19  56.4 

1.53 

2  12  41.8 

1  27  48.84 

0.252 

7  19  36.9 

154 

3 

1  27  45.99 

0.253 

7  19  19.5 

1.54 

3  12  37.8 

1  27  42.79 

0554 

7  19    0.0 

154 

4 

1  27  39.91 

0.254 

7  18  42.5 

1.54 

4  12  33.7 

1  27  36.71 

0.255 

7  18  23.1 

1551 

5 

1  27  33.80 

0.255 

7  18    5.4 

1.55 

5  12  29.7 

1  27  30.60 

0556 

7  17  46.0 

155 

6 

1  27  27.66 

0.256 

7  17  28.2 

1.55 

6  12  25.7 

1  27  24.47 

0557 

7  17    8.9 

156 

7 

1  27  21.50 

•0ii57 

7  16  50.9 

1.56 

7  12  21.6 

1  27  18.31 

0.258 

7  16  31.7 

156! 

8 

1  27  15.31 

0.258 

7  16  13.5 

1.56 

8  12  17.6 

1  27  12.13 

0559 

7  15  54.4 

156 

9 

1  27    9.10 

0Md9 

7  15  36.1 

1.56 

9  12  13.6 

1  27    5.93 

0.26;) 

7  15  17.0 

156 

10 

1  27    2.87 

OJI260 

7  14  58.6 

1.56 

10  12    9.5 

1  26  59.71 

0561 

7  14  39.6 

156 

11 

1  26  56.63 

0ii6] 

7  14  21.0 

J.56 

11  12    5.5 

1  26  53.48 

0561 

7  14    2.1 

156 

12 

1  26  50.37 

0ii61 

7  13  43.4 

1.56 

12  12    1.5 

1  26  47.23 

0561 

7  13  24.6 

156 

13 

1  26  44.10 

0.261 

7  13    5.8 

1.56 

13  11  57.4 

1  26  40.97 

0.261 

7  12  475 

156 

14 

1  26  37.82 

0^262 

7  12  28.3 

1.56 

14  11  53.4 

1  26  34.71 

0.262 

7  12    9.8 

156 

15 

1  26  31.54 

Oi262 

7  11  60.8 

1.56 

15  11  49.3 

1  26  28.45 

0562 

7  11  32.4 

156  1 

16 

1  26  25J26 

0.262 

7  11  13.3 

1.56 

16  11  45.3 

1  26  22.18 

0562 

7  10  55.0 

156, 

17 

1  26  18.97 

0J262 

7  10  35.9 

1.56 

17  11  41.3 

1  26  15.91 

0.262 

7  10  17.7 

156 

18 

1  26  12.69 

0.262 

7    9  58.6 

1.55 

18  11  37.2 

1  26    9.65 

0562 

7    9  405 

155 

19 

1  26    6.41 

0^262 

7    9  21.3 

1.55 

19  11  335 

1  26    3.40 

0562 

7    9    3.4 

155 

20 

1  26    0.14 

Oi261 

7    8  44.1 

1.55 

20  11  295 

1  25  57.14 

0561 

7    8  26.4 

155 

21 

1  25  53.88 

0.261 

7    8    7.1 

1.54 

21  11  25.1 

1  25  50.89 

0561 

7    7  495 

154 

22 

1  25  47.62 

0.260 

7    7  30.2 

1.54 

22  11  21.1 

1  25  44.66 

0.260 

7    7  12.8 

154! 

23 

1  25  41.38 

0.259 

7    6  53.5 

1.53 

23  11  17.0 

1  25  38.45 

0559 

7    6  36.3 

153 

24 

1  25  35.16 

0.259 

7    6  16.9 

1.52 

24  11  13.0 

1  25  32.26 

0.259 

7    5  59i) 

152 

25 

1  25  28.96 

0J258 

7    5  40.5 

1.51 

25  11    8.9 

1  25  26.08 

0.258 

7    5  23.7 

151 

26 

1  25  22.78 

0.257 

7    5    4.3 

1.50 

26  11    4.9 

1  25  19.93 

0557 

7    4  47.7 

150 

27 

1  25  16.63 

0^256 

7    4  28.3 

1.49 

27  11    0.9 

1  25  13.81 

0556 

7    4  11.9 

1.49 

28 

1  25  10.50 

0iJ55 

7    3  52.5 

1.49 

28  10  56.8 

1  25    7.71 

0554 

7    3  36.3 

1.49 

29 

1  25    4.40 

0553 

7    3  16.9 

1.48 

29  10  52.8 

1  25    1.64 

0553 

7    3    0.9 

1.48 

30 

1  24  58.33 

0.252 

7    2  41.6 

1.47 

30  10  48.8 

1  24  55.61 

0.5^2 

7    2  25.8 

1.46 

31 

1  24  52.30 

Oi251 

7    2    6.6 

1.45 

31  10  44.8 

1  24  49.61 

0550 

7    1  51.0 

1.45 

32 

1  24  46.31 

-0.249 

+7    1  31.9 

-1.44 

32  10  40.7 

]  24  43.65 

-0548 

-1.7    1  165 

-1.44 

NEPTUNE,  18T1, 


38r 


I>ate. 
1971. 

FOR  WA8HINOTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT.                           1 

AacensioD. 

DUr.  for 
Ibonr. 

Apparent 
DecUnAtioD. 

Dlff.for 
Ihonr. 

Mean  Time 
ofTraoalt. 

Anconsion. 

Diff.for 
ih.of 
Long. 

Apparent 
Declination. 

DIff.  for 
Ihourof 
Long. 

h    m      1 

1 

+?  izi,o 

d 

h     ro 

h    m      I 

• 

+?     1  1(5.5 

Nov.l 

1  24  46.31 

-0JM9 

-1.44 

1 

10  40.7 

1  24  43.65'  -0.248 

-l'.44 

2 

1  24  40.35 

0iM7 

7    0  57.4 

1.43 

2  10  36.7 

1  24  37.73,    0.247 

7    0  42.3 

1.43 

3 

1  24  34.43 

0iM6 

7    0  23.2 

1.42 

3  10  32.7 

1  24  31.85    0.245 

7    0    8.4 

1.41 

4 

1  24  28.56 

0.244 

6  59  49.4 

1.40 

4 

10  28.7 

1  24  26.01 

0.243 

6  59  34.8 

1.40 

5 

1  24  22.74 

0.242 

6  59  15.9 

1.39 

5  10  24.6 

1  24  20:22 

OiMl 

6  59    1.6 

1.38 

6 

1  24  16.96 

0.240 

6  58  42.8 

1.37 

6  10  20.6 

1  24  14.48 

0MS9 

6  58  28.7 

1.37 

7 

1  24  11.23 

0J238 

6  58  10.0 

1.36 

7  10  16.6 

I  24     8.79 

0.237 

6  57  56.1 

1.35 

8 

1  24    5.55 

0.235 

6  57  37.6 

1.34 

8  10  12.6 

1  24    3.16 

0.234 

6  57  23.9 

1.34 

9 

1  23  59.93 

0.233 

6  57    5.5 

1.33 

9  10    8.5 

1  23  57.58 

0.232 

6  56  52.1 

1.32 

10 

1  23  54.36 

0.231 

6  56  33.8 

1.31 

10 

10    4.5 

1  23  52.06 

0.230 

6  56  20.7 

1.30 

11 

1  23  48.85 

0.228 

6  56    2.6 

1.29 

11 

10    0.5 

1  23  46.59 

0.227 

6  55  49.7 

1.28 

12 

1  23  43.41 

0.225 

6  55  31.8 

1.27 

12 

9  56.5 

I  23  41.18 

OiKM 

6  55  19.2 

1.26 

13 

1  23  38.03 

0.223 

6  55    1.5 

1.25 

13 

9  52.5 

1  23  35.84 

0.222 

6  54  49.1 

1.25 

14 

1  23  32.72 

0J220 

6  54  31.6 

1.24 

14 

9  48.4 

1  23  30.57 

0.219 

6  54  19.5 

li» 

15 

1  23  27.48 

0517 

6  54    2.2 

li22 

15 

9  44.4 

1  23  25.37 

0J216 

6  53  50.4 

1J21 

16 

1  23  22.31 

Oi214 

6  53  33.2 

1J20 

16 

9  40.4 

1  23  20.25 

0.213 

6  53  21.7 

1.19 

17 

1  23  17J22 

0.211 

6  53    4.7 

1.17 

17 

9  36.4 

1  23  15.20 

0.209 

6  52  53.4 

1.16 

18 

1  23  12.20 

0.207 

6  52  36.8 

1.15 

18 

9  32.4 

1  23  10.22    OJ206 

6  52  25.8 

1.14 

19 

1  23    7Ja6 

0.204 

6  52    9.4 

1.13 

19 

9  28.3 

I  23    5.32    0.203 

6  51  58.7 

1.12 

20 

1  23    2.40 

0.201 

6  51  42.5 

1.11 

20 

9  24.3 

1  23    0.51     0.199 

6  51  32.1 

1.10 

21 

1  22  57.61 

0.197 

6  51  16.1 

1.09 

21 

9  20.3 

1  22  55.78    0.196 

6  51     5.9 

1.08 

22 

1  22  52.91 

0.194 

6  50  50.3 

1.06 

22 

9  16.3 

1  22  51.12    0.192 

6  ^  40.4 

1.05 

23 

1  22  48.30 

0.190 

6  50  25.1 

1.04 

23 

9  12.3 

1  22  46.55    0.189 

6  50  15.5 

1.03 

24 

1  22  43.78 

0.187 

6  50    0.5 

1.01 

24 

9    8.3 

1  22  42.08    0.185 

6  49  51.2 

1.00 

25 

1  22  39.35 

0.183 

6  49  36.4 

0.99 

25 

9    4.3 

1  22  37.70 

0.181 

6  49  27.4 

0.98 

26 

1  22  35.01 

0.179 

6  49  12.9 

0.97 

26 

9    0.3 

1  22  33.41 

0.177 

6  49    4.2 

0.96 

27 

1  22  30.76 

0.175 

6  48  50.0 

0.94 

27 

8  56.3 

1  22  29.20 

0.174 

6  48  41.6 

0.93 

28 

1  22  26.61 

0.171 

6  48  27.7 

0.92 

28 

8  52.3 

1  22  25.09 

0.170 

6  48  19.6 

0.91 

29 

1  22  22.55 

0.167 

6  48    6.0 

0.89 

29 

8  48.3 

1  22  21.08 

0.166 

6  47  5SJ2 

0.88 

30 

1  22  18.59 

0.163 

6  47  45.0 

Oi« 

30 

8  44.3 

1  22  17.17 

0.162 

6  47  37.5 

0.85 

Dec.  1 

1  22  14.72 

0.159 

6  47  24.6 

0.84 

1 

8  40.3 

1  22  13.35 

0.159 

6  47  17.4 

0.83 

2 

1  22  10.96 

0.155 

6  47    4.9 

0.81 

2 

8  36.3 

1  22    9.63 

0.153 

6  46  58.0 

0.80 

3 

1  22    7.30 

0.150 

6  46  45.8 

0.78 

3 

8  32  3 

1  22    6.02 

0.149 

6  46  39.2 

0.77 

4 

1  22    3.74 

0.146 

6  46  27.4 

0.75 

4 

8  28.3 

1  22    2.51 

0.145 

6  46  21.0 

0.74 

5 

1  22    0.29 

0.142 

6  46    9.6 

0.73 

5 

8  24.3 

1  21  59.10 

0.140 

6  46    3.5 

0.72 

6 

1  21  56.94 

0.137 

6  45  52.5 

0.70 

6 

8  20.3 

1  21  55.80 

0.136 

6  45  46.7 

a69 

7 

1  21  53.70 

0.133 

6  45  36.1 

0.67 

7 

8  16.3 

1  21  52.61 

0.131 

6  45  30.5 

0.66 

8 

1  21  50.57 

0.128 

6  45  20.4 

0.64 

8 

8  12.3 

1  21  49.53    0.126 

6  45  15.1 

0.63 

9 

1  21  47.56 

0.123 

6  45    5.4 

0.61 

9 

8    8.3 

1  21  46.56    0.122 

6  45    0.4 

0.60 

10 

1  21  44.66 

0.119 

6  44  51.1 

0.58 

10 

8    4.4 

1  21  43.71    0.117 

6  44  46.4 

0J>7 

11 

1  21  41.87 

0.114 

6  44  37.5 

0.55 

11 

8    0.4 

1  21  40.97    0.112 

6  44  33.1 

0.54 

12 

1  21  39.20 

0.109 

6  44  24.7 

0.52 

12 

7  56.5 

1  21  38.34    0.107 

6  44  20.5 

0.51 

13 

1  21  36.64 

0.104 

6  44  12.6 

0.49 

13 

7  52.5 

1  21  35.83    0.102 

6  44    8.7 

0.48 

14 

1  21  34i}U 

0.099 

6  44     1.2 

0.46 

14 

7  48.5 

1  21  33.44    0.097 

6  43  57.6 

0.45 

15 

1  21  31.88 

0.094 

6  43  50.6 

0.43 

15 

7  44.6 

1  21  31.16    0.092 

6  43  47.3 

0.42 

16 

1  21  29.68 

0.089 

6  43  40.7 

D.40 

16 

7  40.6 

1  21  29.00    0.087 

6  43  37.7 

0.39 

17 

1  21  27.60 

0.084 

6  43  31.6 
6  43  23.2 

0.36 

17 

7  36.7 

1  21  26.96    0.082 

6  43  28.8 

0.35 

18 

1  21  25.64 

0.079 

0.33 

18 

7  32.7 

1  21  25.05]    0.077 

6  43  20.7 

0.32 

19 

1  21  23.81 

0.074 

6  43  15.6 

0.30 

19 

7  28.8 

1  21  2:^.27    0.072 

6  43  13.4 

0.29 

20 

1  21  22.10 

0.069 

6  43    8.8 

0.27 

20 

7  24.8 

1  21  21.61    0.067 

6  43    6.8 

0.26 

21 

1  21  20.52 

0.063 

6  43    2.7 

0.24 

21 

7  20.9 

1  21  20.07    0.061 

6  43    1.0 

0.23 

22 

1  21  19.06 

0.058 

6  42  57.4 

0.20 

22 

7  16.9 

1  21  18.65    0.056 

6  42  55.9 

0.19 

23 

1  21  17.72 

0053 

6  42  52.9 

0.17 

23 

7  13.0 

1  21  17.351   0.051 

6  42  51.7 

0.16 

24 

1  21  16.51 

0.048 

6  42  49.2 

0.14 

24 

7    9.0 

1  21  16.18'    0.046 

6  42  48.3 

0.13 

25 

1  21  15.43 

0.042 

6  42  46.2 

0.11 

25 

7    5.0 

1  21  15.14    0.040 

6  42  45.6 

0.10 

26 

1  21  14.48 

0.037 

6  42  44.0 

0.08 

26 

7    1.1 

1  21  14.23    0.035 

6  42  43.6 

0.07 

27 

1  21   13.65 

0.032 

6  42  42.6 

0.04 

27 

6  57.2 

1  21   13.44    0.030 

6  42  42.4 

-0.03 

28 

1  21  12.95 

0.026 

6  42  42.0 

-0.01 

28 

6  53.2 

1  21  12.78;    0.025 

6  42  42.0 

0.00 

29 

1  21  12.38 

0.021 

6  42  42.1 

+0.02 

29 

6  49.3 

1  21  12.25!    0.020 

6  42  42  4 

1    +0.03 

30 

1  21  11.94 

0.016 

6  42  43.0 

0.06 

30 

6  45.3 

1  21  11.84!    0.014 

6  42  43.6 

0.07 

31 

1  21  11.62 

0.010 

6  42  44.7 

0.09 

31 

6  41.3 

1  21  11.55'    0.009 

6  42  45.5 

0.10 

32 

1  21  11.43! -0.005 

46  42  47.2 

+0.12 

32 

6  37.4 

1  21  11.40' -0.004 

'   +6  42  48.3 

:    +0.13 
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HOKIZONTAL  PAKALLAXES  AND  SEMIDIAMETERS. 

1 

Mean 

HORIZONTAL  PARALLAXES. 

SEMIDIAMETBRS. 

SID.  TIKE  OP  SEMIDIAMETER 
PASSING  THE  MERIDIAN. 

Noon. 

9 

? 

S 

9 

? 

i 

9 

9 

S     1 

Jan.     1 

«:9o 

5.21 

7.50 

i':36 

^!03 

4i28 

0J25 

0*36 

0*29 

6 

10.27 

5J23 

7.82 

3.87 

5.05 

4.47 

OiW 

0.36 

0.30 

11 

11.90 

5.24 

8.16 

4.50 

5.07 

4.66 

0.32 

0.36 

0.31 

16 

13.13 

5J27 

8.53 

4.97 

5.09 

4.87 

0.36 

0.36 

0.33 

21 

13.19 

5J29 

8.93 

4.98 

5.11 

5.10 

0.36 

0.36 

034 

26 

12.25 

5.32 

9.35 

4.62 

5.14 

5.34 

0.-33 

0.36 

0.36 

31 

11.01 

5.35 

9.80 

4.16 

5.17 

5.60 

0.30 

0.36 

0.37 

Feb.    5 

9.93 

5.39 

10J26 

3.75 

5.21 

5.86 

0iJ7 

0.36 

0J19 

10 

9.08 

5.43 

10.75 

3.42 

5.25 

6.14 

0.25 

0.36 

0.41 

15 

8.40 

5.48 

nsi4 

3.17 

6i» 

6.42 

Oi» 

0.36 

0.43 

20 

7.88 

5.52 

11.72 

2.97 

5.34 

6.70 

OSil 

0.36 

0.45    : 

25 

7.47 

5.58 

12.19 

2.82 

5.39 

6.96 

OJ20 

0.36 

0.46 

Mar.    2 

7.15 

5.64 

12.62 

2.70 

5.44 

7.21 

0.19 

0.36 

0.48 

7 

6.90 

5.70 

12.99 

2.60 

5.51 

7.42 

0.18 

0.37 

OiiO 

12 

6.71 

5.77 

13.28 

2.53 

5.57 

7.59 

0.18 

0.37 

0.51 

17 

6.58 

5.84 

13.48 

2.48 

6.65 

7.70 

0.17 

0.38 

0.51     1 

22 

6.53 

5.93 

13.56 

2.47 

5.73 

7.75 

0.17 

0.39 

0.52    1 

27 

6.57 

6.02 

13.54 

2.48 

5.81 

7.73 

0.17 

0.40 

0.52 

April  1 

6.75 

6.12 

13.40 

2.55 

5.91 

7.66 

0.18 

0.41 

0.51 

6 

7.11 

6i» 

13.18 

2.68 

6.01 

7.53 

0.19 

0.42 

0.50 

11 

7.72 

6.34 

12.87 

2.92 

6.12 

7.35 

0J2i 

0.43 

0.49 

16 

8.62 

6.47 

12.51 

3.25 

6.25 

7.14 

0J;J3 

0.44 

0.48 

21 

9.80 

6.60 

12.10 

3.70 

6.38 

6.91 

0J27 

0.46 

0.46 

26 

11.24 

6.75 

11.68 

4M 

6.52 

6.67 

0.31 

0.47 

0.45 

May    1 

12.83 

6.92 

11.25 

4.84 

6.68 

6.42 

0.36 

0.49 

0.43 

6 

14.38 

7.09 

10.82 

5.43 

6.85 

6.18 

0.40 

0.50 

0.41 

11 

15.56 

7.28 

10.40 

5.87 

7.03 

5.94 

0.43 

0.52 

0.40 

16 

16.04 

7.49 

10.00 

6.05 

7.24 

5.71 

0.43 

0.53 

0.38 

21 

15.70 

7.72 

9.62 

5.93 

7.46 

5.49 

0.43 

0.55 

0.37 

26 

14.72 

7.96 

9.26 

5.56 

7.69 

5.29 

0.39 

0.56 

0.35 

31 

13.42 

8.24 

8.92 

5.07 

7.96 

5.10 

0.35 

0.58 

0.34    j 

June    5 

12.05 

8.54 

8.61 

4.55 

8.25 

4.92 

0.32 

0.60 

0.33    1 

10 

10.76 

8.86 

8.31 

4.06 

8.56 

4.75 

0.29 

0.62 

0.32 

15 

9.62 

9.22 

8.04 

3.63 

8.91 

4.59 

Oi» 

0.63 

0.31 

20 

8.65 

9.61 

7.78 

3.27 

QM9 

4.45 

OM 

0.65 

0.30 

25 

7.85 

10.05 

7.55 

2.96 

9.71 

4.31 

0:22 

0.68 

0.29 

30 

7.25 

10.53 

7.32 

2.74 

10.17 

4.18 

0.20 

0.71 

OiB 

July    5 

6.85 

11.06 

7.12 

2.59 

10.68 

4.07 

0.19 

0.74 

057 

10 

6.66 

11.65 

6.93 

2.51 

11.25 

3.96 

0.19 

0.77 

0.26 

15 

6.64 

12.30 

6.75 

2.50 

11.88 

3.85 

0.19 

0.80 

OJSdS 

20 

6.75 

13.05 

6.58 

2.55 

12.60 

3.76 

0.19 

0.86 

0J25 

25 

6.97 

13.85 

6.43 

2.63 

13.38 

3.67 

0.19 

0.91 

0.25 

30 

7.28 

14.77 

6.28 

2.74 

U.27 

3.59 

0.19 

0.96 

0.24 

Aug.   4 

7.64 

15.81 

6.15 

2.88 

15.27 

3.51 

Oi20 

1.01 

0^ 

9 

8.09 

16.98 

6.02 

3.06 

16.40 

3.44 

0.21 

1.09 

0J23 

14 

8.63 

18.29 

6.90 

3.26 

17.67 

3.37 

0.22 

1.18 

0.23 

19 

9J28 

19.76 

5.79 

3.50 

19.09 

3.31 

OiM 

1.28 

0.23 

24 

10.06 

21.39 

5.68 

3.80. 

20.66 

3.25 

0.26 

1.39 

052 

29 

10.98 

23.18 

5.58 

4.15 

22.39 

3.19 

0.28 

1.52 

0J22 

Sept   3 

12.03 

25.11 

5.49 

4.54 

24.24 

3.14 

0.31 

1.65 

052 

8 

13.06 

27.09 

5.40 

4.93 

26.16 

3.09 

0.34 

1.78 

0.22 

13 

13.74 

28.94 

5.32 

5.19 

27.96 

3.04 

0.35 

1.90 

051 

18 

13.54 

30.45 

5.24 

5.11 

29.42 

2.99 

0.35 

2.00 

051    , 

23 

12.33 

31.40 

5.17 

4.65 

30.32 

2.95 

0.32 

2.05 

051 

28 

10.64 

31.59 

5.10 

4.02 

30.50 

2.91 

0.28 

2.06 

051    1 

Oct     3 

9.14 

30.96 

5.03 

3.44 

29.90 

2.87 

0.24 

2.01 

0.21 

8 

8.00 

29.69 

4.96 

3.02 

28.68 

2.84 

0.21 

1.92 

051 

13 

7.25 

27.99 

4.90 

2.73 

27.03 

2.80 

0.19 

1.81 

050 

18 

6.76 

26.09 

4.85 

2.55 

25.19 

2.77 

0.17 

1.71 

0.20 

23 

6.44 

24.18 

4.79 

2.43 

23.34 

2.74 

0.17 

1.58 

050 
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HORIZONTAL  PARALLAXES  AND  SEMIDLiMETERS. 

Mean 
Noon. 

HORIZONTAL  PARALLAXES. 

SEMIDIABIETERS. 

SID.  TIME  OP  SRMIDIAMETER 
PASSING  THE  MERIDIAN. 

9 

? 

i 

9 

9 

s 

9 

? 

i     1 

Oct.  28 

6i26 

22.35 

llA 

Ji!36 

21:59 

In 

o"l6 

1*44 

0.20 

Nov.    2 

(i.15 

20.67 

4.69 

2.32 

19.96 

2.68 

0.16 

1.33 

0.20 

7 

6.12 

19.14 

4.64 

2.31 

18.48 

2.65 

0.17 

1.24 

0.19 

12 

6.15 

17.80 

4.59 

2.32 

17.19 

2.62 

0.17 

1.15 

0.19 

17 

6.24 

16.59 

4.54 

2.36 

16.02 

2.59 

0.17 

1.07 

0.19 

22 

6.40 

15J)2 

4.50 

2.42 

14.99 

2.57 

0.18 

1.00 

0.19 

27 

6.64 

14.56 

4.46 

2.51 

14.07 

2.55 

0.19 

0.94 

0.19 

Dec.    2 

6.99 

13.71 

4.42 

2.64 

13.25 

2.52 

0.20 

0.89 

0.18 

7 

7.48 

12.96 

4.38 

2.82 

12.51 

2.50 

0.21 

0.85 

0.18 

12 

8.18 

12.2S 

4.34 

3.09 

11.86 

2.48 

0.23 

0.80 

0.18 

17 

9.18 

11.67 

4.30 

3.47 

11.27 

2.45 

0.26 

0.77 

0.18 

22 

10i>7 

11.12 

4J« 

3.99 

10.74 

2.43 

OiW 

0.74 

0.17 

27 

12.14 

10.62 

4.22 

4.58 

10.26 

2.41 

0.33 

0.71 

0.17 

32 

13.12 

10.17 

4.19 

4.95 

9.82 

2.39 

0.36 

0j68 

0.17 

Mean 
Noon. 

:u 

h 

S 

^ 

h 

s 

it 

h 

s 

Jan.     1 

ii2 

0.80 

6'.50 

2^:52 

7.09 

1:90 

{.n 

0*55 

o".12 

11 

2.08 

0.81 

0.50 

22.12 

7.12 

1.90 

1.70 

0.55 

0.12    i 

21 

2.03 

0.81 

0.50 

21.59 

7.16 

1.90 

1.66 

0.55 

0.12 

31 

1.97 

0.82 

0.50 

20.99 

7.22 

1.89 

1.61 

0.56 

0.12 

Feb.  10 

1.91 

0.83 

0.50 

20.35 

7.29 

1.88 

1.56 

0.56 

0.12 

20 

1.85 

0.84 

0.49 

19.71 

7.38 

1.87 

1.51 

0.57 

0.12 

Mar.    2 

1.79 

0.85 

0.49 

19.07 

7.48 

1.86 

1.47 

0.58 

0.11 

12 

1.74 

0.86 

0.49 

18.47 

7.59 

1.85 

1.42 

0.59 

0.11 

22 

1.68 

0.87 

0.48 

17.91 

7.71 

1.84 

1.38 

0.59 

0.11 

April  1 

1.64 

0.89 

0.48 

17.39 

7.84 

1.82 

1.34 

0.60 

0.11 

11 

1.59 

0.90 

0.48 

16.93 

7.97 

1.81 

1.31 

0.61 

0.11 

21 

'  1.55 

0.92 

0.47 

16.53 

8.10 

1.79 

1.28 

0.62 

0.11 

May    1 

1.52 

0.93 

0.47 

16.19 

8.23 

1.77 

1.25 

0.63 

0.11 

11 

1.50 

0.95 

0.46 

15.90 

8.35 

1.75 

1.23 

0.64 

0.11 

21 

1.48 

0.96 

0.46 

15.66 

8.46 

1.74 

lJ2i 

0.65 

0.10 

1            31 

1.46 

0.97 

0.46 

15.47 

8.55 

1.73 

1.20 

0.66 

0.10 

1  June  10 

1.44 

0.97 

0.46 

15.33 

8.61 

1.72 

1.19 

0.66 

0.10 

i            20 

1.43 

0.98 

0.45 

15.25 

8.64 

1.71 

1.18 

0.67 

0.10 

30 

1.43 

0.98 

0.45 

15.22 

8.65 

1.71 

1.18 

0.67 

0.10 

July  10 

1.43 

0.98 

0.45 

15.24 

8.63 

1.71 

1.18 

0.67 

0.10 

20 

1.44 

0.97 

0.45 

15.30 

8.59 

1.71 

1.18 

0.66 

0.10 

30 

1.45 

0.96 

0.45 

15.41 

8.52 

1.71 

1.19 

0.66 

0.10 

Aug.    9 

1.47 

0.95 

0.45 

15.58 

8.42 

1.72 

1.20 

0.65 

0.10 

1        *  19 

1.49 

0.94 

0.46 

15.80 

8.31 

1.72 

1.21 

0.64 

0.10 

j            29 

1.51 

0.93 

0.46 

16.07 

8.19 

1.73 

1.23 

0.63 

0.10 

1  Sept.   8 

18 

1.54 

0.91 

0.46 

16.39 

8.06 

1.74 

1.25 

0.62 

0.10 

1.58 

0.90 

0.47 

16.76 

7.93 

1.75 

1.28 

0.61 

0.11 

1           88 

1.62 

0.88 

0.47 

17.18 

7.80 

1.76 

1.31 

0£0 

0.11 

Oct.     8 

1.66 

0.87 

0.47 

17.66 

7.67 

1.78 

1.34 

0.59 

0.11 

18 

1.71 

0.86 

0.48 

18.19 

7.55 

1.80 

1.38 

0.58 

0.11 

28 

1.77 

0.84 

0.48 

18.75 

7.45 

1.82 

1.42 

0.58 

0.11 

Not.    7 

1.81 

0.83 

0.48 

19.33 

7.35 

1.83 

1.46 

0.57 

0.11 

17 

1.87 

0.82 

0.49 

19.93 

7.27 

1.84 

1.51 

0.56 

0.11 

27 

1.92 

0.82 

0.49 

20.51 

7.20 

1.85 

1.56 

0.56 

0.11 

Dec.    7 

1.97 

0.81 

0.49 

21.04 

7.15 

1.86 

1.60 

0.55 

0.11 

17 

2.02 

0.81 

0.50 

21.50 

7.11 

1.87 

1.64 

0.55 

0.12 

27 

2.06 

0.80 

0.50 

21.85 

7.09 

1.88 

1.66 

0.55 

0.12 

37 

2.08 

0.80 

0.50 

22.06 

7.09 

1.89 

1.68 

0.55 

0.12 

Hnrlcont 

AlParallaxc 

»f  Neptune,  C 

K'.SO.  Jan.  1  to  Jan.  19 
V'.29,  Jan.  20  to  Jaly  5 

July  6  to 

Bopt  10;  aft( 

or  Nov.  19. 

" 

M 

( 

K'.3l,  Sept.  11  to  Nov. 

18. 

. 
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Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIO. 

X. 

X'. 

Y, 

v. 

z. 

Z'. 

X««'8 

y 

/9  =  e'8 

Log.Rmi 

1871. 

Jan.31.5 

9873 

TrnoLoBgitiide. 

LiUltnde. 

-o:i4 

Vect.  =  ^ 

~9.9 
936985 

+.6589461 

-.6723674 

3314 

—.2917354 

7250 

311  bi  2^4 

37.9 

Feb.  1.0 

.6654558 

4965 

.6670411 

0050 

i2894240 

4135 

312  27  51.8 

63J8 

—0.07 

937307 

15 

.6719142 

9543 

.6616636 

6274 

i2870905 

0798 

312  58  16.9 

28.2 

+0.01 

937635 

2.0 

.6783207 

3602 

.6562353 

1990 

i»47349 

7241 

313  28  41.7 

52.9 

0.06 

937969 

2.5 

.6846749 

7138 

.6507567 

7203 

Ja823574 

3465 

313  59  6.1 

17.3 

0.12 

j  938309 

3.0 

.6909765 

:0149 

.6452281 

1917 

.2799582 

9472 

314  29  30.2 

41.4 

0.19 

938654 

3.5 

.6972249 

2627 

.6396500 

6135 

J2775376 

5264 

314  59  54.0 

65.1 

0J25 

939006 

4.0 

.7034198 

4571 

.6340229 

:9863 

.2750958 

0845 

315  30  17.5 

28.6 

0.31 

939364 

4.5 

.7095607 

5974 

.6283471 

3104 

.2726329 

6215 

316  0  40.7 

51.7 

0.37 

939728 

5.0 

.7156472 

6834 

.622ik231 

5864 

.2701491 

1376 

316  31  3.6 

14.5 

0.42 

940098 

5.5 

.7216787 

7143 

.6168513 

8145 

J2676447 

6331 

317  1  26.1 

36.9 

0.47 

940474 

6.0 

.7276549 

6900 

.6110321 

:9953 

.2651197 

1080 

317  31  48.3 

59.1 

0.51 

940856 

6.5 

.7335754 

6099 

.6051659 

1290 

.2625743 

5625 

318  2  10.3 

21.0 

054 

941244 

7.0 

.7394398 

4738 

.5992532 

2163 

.2600088 

:9969 

318  32  32.0 

42.6 

0.56 

941637 

7.5 

.7452476 

2810 

.5932945 

2576 

iJ574232 

4112 

319  2  53.4 

64.0 

0.57 

942036 

8.0 

.7509985 

:0314 

.6872901 

2531 

iJ548179 

8058 

319  33  14.6 

25J2 

0.58 

942441 

8.5 

.7566921 

7245 

.5812405 

2035 

J2521931 

1809 

320  3  35.5 

46.0 

0.58 

942851 

9.0 

.7623279 

3598 

.5751461 

1091 

J2495489 

5366 

320  33  56.0 

66.5 

0.57 

943266 

9.5 

.7679053 

9366 

.5690074 

:9704 

J2468855 

8731 

321  4  16.2 

26.6 

0.55 

943686 

10.0 

.7734240 

4548 

.5628248 

7878 

JM42030 

1905 

321  34  36J2 

46.5 

053 

944112 

10.5 

.7788835 

9138 

.5565987 

5617 

iJ415017 

4891 

322  4  55.9 

66i{ 

050 

944543 

11.0 

.7842835 

3133 

.5503296 

2926 

iW87817 

7691 

322  35  15.3 

255 

0.47 

944978 

11.5 

.7896235 

6527 

.5440180 

:9810 

.2360433 

0306 

323  5  34.4 

44.5 

0.43 

945417 

12.0 

.7949031 

9318 

.5376642 

6272 

5332867 

2739 

323  35  53.3 

63.4 

0.38 

945860 

12.5 

.8001219 

1501 

.5312687 

2317 

.2305120 

4991 

324  6  11.9 

21.9 

0.33 

946307 

13.0 

.8052795 

3072 

.5248320 

7950 

i2277194 

7065 

324  36  dOJ2 

40.2 

0J28 

946758 

13.5 

.8103755 

4027 

.5183547 

3177 

J2249093 

8963 

325  6  48i2 

58.1 

0J22 

947212 

14.0 

.8154094 

4361 

.5118371 

8001 

.2220818 

0687 

325  37  5.9 

15.8 

0.16 

947670 

14.5 

.8203809 

4on 

.5052798 

2428 

iJ192370 

2238 

326  7  23.3 

33.1 

0.10 

948131 

15.0 

.8252895 

3152 

.4986834 

6465 

iJ163752 

3620 

326  37  40.4 

50J2 

+0.03 

948596 

15.5 

.8301347 

1599 

.4920484 

0115 

.2134967 

4834 

327  7  57i2 

66.9 

—0.03 

949064 

16.0 

.8349162 

9409 

.4853754 

3386 

.2106017 

5884 

327  38  13.6 

23.3 

0.10 

949534 

16.5 

.8396336 

6578 

.4786649 

6282 

.2076905 

6771 

328  8  29.7 

39.3 

0.17 

950007 

17.0 

.8442806 

3103 

.4719174 

8808 

.2047633 

7499 

328  38  45.4 

54.9 

Oi» 

950482 

17.5 

.8488747 

8979 

.4651336 

0970 

iW18203 

8068 

328  59  0.8 

10.2 

0^29 

950959 

18.0 

.8533976 

4203 

.4583140 

2775 

.1988616 

8481 

329  39  15.8 

25.1 

0.35 

951438 

18.5 

^78549 

8771 

.4514591 

4226 

.1958877 

8742 

330  9  30.4 

39.7 

0.40 

951920 

19.0 

.8622462 

2680 

.4445694 

5330 

.1928988 

8852 

330  39  44.6 

53.9 

0.45 

952404 

19.5 

.8665713 

5926 

.4376455 

6091 

.1898940 

8813 

331  9  58.4 

67.6 

0.49 

952890 

20.0 

.8708297 

8506 

.4306881 

6518 

.1868763 

8626 

331  40  11.7 

20.9 

0.52 

953378 

20.5 

.8750211 

0415 

4236978 

6616 

.1838434 

8297 

332  10  24.6 

33.8 

0.54 

953868 

21.0 

.8791452 

1652 

.4166750 

6389 

.1807963 

7825 

332  40  37.1 

46.2 

0.56 

954360 

21.5 

.8832019 

2214 

.4096202 

5841 

.1777353 

7215 

333  10  49i2 

58.2 

0.57 

954853 

22.0 

.8871908 

2099 

.4025341 

4981 

.1746606 

6467 

333  41  0.8 

9.8 

0.57 

955348 

22.5 

.8911115 

1301 

.3954174 

3815 

.in5726 

5587 

334  11  12.0 

20.9 

0.57 

955845 

23.0 

.8949638 

9820 

.3882706 

2348 

.1684715 

4576 

334  41  22.7 

31.6 

0.57 

956345 

23.5 

.8987475 

7652 

.3810943 

0586 

.1653577 

3438 

335  11  33.1 

41.8 

0551 

956847 

24.0 

.9024624 

4797 

.8738892 

8536 

.1622313 

2173 

•335  41  42.7 

51.4 

0.53 

957351 

24.5 

.9061082 

1250 

.3666559 

6204 

.1590926 

0786 

336  11  52.0 

60.6 

050 

957857 

25.0 

.9096847 

7011 

.3593949 

3595 

.1559420 

9280 

336  42  0.7 

9.3 

0.46 

958365 

25.5 

.9131916 

2075 

.3521069 

0716 

.1527796 

7656 

337  12  8.9 

17.4 

0.41 

958876 

26.0 

.9166288  6443 

.3447924 

7572 

.1496056 

5916 

337  42  16.6 

25.1 

0.36 

959390 

26.5 

.9199961  :0112 

.3374520 

4169 

.1464203 

4063 

338  12  23.8 

32iJ 

0.31 

959906 

27.0 

.9232932  3079 

.3300863 

0513 

.1432241 

2101 

338  42  30.5 

38.9 

0iJ5 

960425 

27.5 

.9265200  5343 

.3226959 

6610 

.1400171 

0031 

339  12  36.7 

45.0 

0.19 

960947 

28.0 

.9296763  6902 

.3152814 

2466 

.1367996 

7856 

339  42  42.4 

50.7 

0.13 

961472 

28.5 

.9327619 

7754 

.3078433 

8086 

.1335719 

5579 

340  12  47.6  55.8 

—0.07 

962001 

Mar.  1.0 

.9357767 

7898 

.3003822 

3476 

.1303342 

3202 

340  42  52.2  60.4 

0.00 

962533 

1.5 

.9387206  73331 

.2928986 

8641 

.1270867 

0727 

341  12  56.2  64.4 

+0.07 

9B3069 

2.0 

.941593a'  6056 
+.94439471  40G6. 

iJ853932 

3588 

.1238298 

8158 

341  42  59.7|  67.8 

0.14 

963608 

2.5 

— iJ778665l  8322' 

—.1205637 

5497 

342  13  2.7i  10.8 

+0i80 

964151 

NOTE.— :  DenotM  a  change  in  the  j>recediiig  flgore. 
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Date. 

BECTAKOULAB  EQUATORIAL. 

POLAR  ECUPTIO. 

X. 

X'. 

Y, 

V* 

S* 

JB'. 

X  =  0'8 

A' 

/?  =  ©•« 

Log.  Bad. 

1871. 

Trae  Longitude. 

LaUtude. 

Veet.  =  p. 

~  9.9    j 

964697 

Mar.  3.0 

+.9471247 

1362 

—.2703190 

2849 

-.1172886 

2747 

34)143  i'.Z 

li'.3 

+diJ6 

3.5 

.9497832 

7943 

.2627513  7173 

.1140048:99091 

3.13  13  7.4 

15.3 

0.31 

965247 

4.0 

.9523701 

3808 

.2551640  1301 

.1107125 

6986 

343  43  8.9 

16.8 

0.36 

965801 

4.5 

.9548851 

8954 

ii475576 

5238 

.1074119 

3980 

344  13  9.9 

17.7 

0.40 

966350 

5.0 

.9573281 

3380 

J2399326 

8990 

.1041033 

0895 

344  43  10.5 

18.3 

0.44 

966921 

5.5 

.9596990 

7085 

,2322895 

2560 

.1007869 

7rji 

345  13  10.6 

18.3 

.  0.47 

967487  1 

6.0 

.9619977 

:0068 

.2246290 

5957 

.0974629 

4491 

345  43  lOJi 

17.9 

0.50 
0.52 

968056 

6.5 

.9642241 

2328 

.2169516 

9184 

.0941316  1178 

346  13  9.3 

17.0 

9686291 

7.0 

.9663779 

3863 

J2092577 

2247 

.0fK)7933  7796 

346  43  8.0 

15.6 

0.53 

969205 

7.5 

.9684591 

4671 

.2015481 

5152 

.0874481 

4344 

347  13  6.2 

13.7 

0.54 

969785 

•  8.0 

.9704676 

4753 

.1938232 

7905 

.0840963 

0827 

347  43  4.0 

11.4 

0.54 

970360 

8.5 

.9724032 

4105 

.1860835 

0509 

.0807381 

7245 

348  13  1.3 

8.7 

0.53 

9709516 

9.0 

.9742659 

2729 

.1783297 

2973 

.0773738 

3603 

348  42  58.2 

65.6 

0.52 

971546 

9.5 

.9760554 

0620 

.1705623 

5300 

.0740037 

:9902 

349  12  54.6 

62.0 

0.50 

972139 

10.0 

.9777716 

7779 

.1627818 

7497 

.0706279 

6145 

349  42  50.6 

57.9 

0.47 

972736 

10.5 

.9794143 

4202 

.1549887 

9568 

.0672467 

2333 

350  12  46.2 

53.4 

0.43 

9r3336| 

11.0 

.9809835 

9891 

.1471836 

1519 

.0638603 

8470 

350  42  41.3 

48.5 

0.39 

973938 

11.5 

.9824792 

4844 

.1393671 

3355 

.0604691 

4558 

351  12  36.0 

43.2 

0.34 

974543 

12.0 

.9839011 

9060 

.1315398 

5084 

.0570732 

0600 

351  42  30.3 

37.4 

03S 
0.22 

0.16 

975150 

12.5 

.9852490 

2536 

.1237022 

6710 

.0536728 

6596 

352  12  24i2 

31J2 

975750 

13.0 

.9865229 

5272 

.1158550 

8240 

.0502683 

2552 

352  42  17.7 

24.6 

976370' 

13.5 

.9877228 

7267 

.1079986 

9677 

.0468599 

8468 

353  12  10.7 

17.6 

0.10 

976983 

14.0 

.9888485 

8521 

.1001337 

1030 

.0434478  4348 

353  42  3.3 

loi 

+0.03 

977597 

14.5 

.9898998 

9031 

.0922609 

2304 

.0400323  0193 

354  11  55.5 

62.3 

—0.03 

978213, 

15.0 

.9908767 

8797 

.0843809 

3506 

.0366136 

6007 

354  41  47.2 

54.0 

0.10 

978829  1 

15.5 

.9917792 

7819 

.0764942 

4641 

.0331919 

1790 

355  11  38.5 

45.3 

0.17 

979446 

16.0 

.9926071 

6095 

.0686014 

5715 

.0297676 

7548 

355  41  29.5 

36iJ 

0.23 

980064; 

16.5 

.9933604 

3625 

.0607032 

6735 

.0263410 

3283 

356  11  20.0 

26.6 

0.29 

980683! 

17.0 

.9940390 

0408 

.0528001 

7706 

.0229123 

8997 

356  41  10.0 

16.6 

0.35 

981302 

17.5 

.9946429 

6444 

.0448928 

8635 

.0194817 

4691 

357  10  59.6 

66.1 

0.40 

981922 

18.0 

.9951719 

1731 

.0369820 

9529 

.0169494 

0369 

357  40  48.7 

55.2 

0.45 

982542 

18.5 

.9956261 

6270 

.0290682 

0393 

.0126158 

6034 

358  10  37.3 

43.7 

0.49 

983162' 

19.0 

.9960054 

0C61 

.0211521 

1234 

.0091811 

1688 

358  40  25.4 

31.8 

0.53 

983781 

19.5 

.996:«)98 

3102 

.0132343 

2058 

.0057457 

7334 

359  10  13.1 

19.4 

0.55 

984399 

20.0 

.9965393 

5394 

—.0053155 

2872 

-.0023098 

2976 

359  40  0.3 

6.6 

0.68 

985017 

20.5 

.9966939 

6937 

+.00260:W 

6319 

+.0011264 

1385 

0  9  47.0 

53.3 

0.59 

985634 

21.0 

.996773;j 

7731 

.0105229 

5508 

.0045625 

5745 

0  39  33.2 

39.5 

0.60 

986251 

21.5 

.9967782 

7776 

.0184412 

4689 

.0079984 

:0104 

1  9  18.9 

25.1 

0.60 

986867  j 

22.0 

.9967080 

7071 

.0263581 

3856 

.0114336 

4455 

1  39  4.1 

10.3 

0.59 

987483- 

22.5 

.9965630 

5619 

.0342729 

3002 

.0148679 

8797 

2  8  48.8 

54.9 

0.57 

988097 

23.0 

.9963433 

3419 

.0421850 

2121 

.0183011 

3128 

2  38  32.9 

39.0 

0.55 

988711 

23.5 

.9960492 

0476 

.0500937 

1206 

.0217328 

7445 

3  8  16.5 

22.5 

0.52 

989324 

24.0 

.9956806 

6787 

.0579983 

:0250 

.0251628 

1744 

3  37  59.5 

65.5 

0.48 

989937 

24.5 

.9952374 

2353 

.0658985 

9250 

.0285909 

6024 

4  7  41.9 

47.9 

0.44 

990549 

25.0 

.9947197 

7174 

.0737935 

8197 

.0320168 

0282 

4  37  23.8 

29.7 

0.39 

991161 

25.5 

.9941278 

1253 

.0816826 

7086 

.0354402 

4516 

5  7  5.1 

10.9 

0.34 

991772 

26.0 

.9934617 

458!) 

.0895653 

5911 

.0388607 

8720 

5  36  45.8 

51.6 

0.28 

992383 

26.5 

.9927217 

7187 

.0964409 

466:> 

.0422782;  2894 

6  6  25.9 

31.7 

0.22 

9929941 

27.0 

.9919078 

9046 

.1053089 

:W42 

.0456924 

7035 

6  36  5.5 

11.2 

0.16 

993604  1 

27.5 

.9910201 

0167 

.1131686 

1937 

.0491030 

1140 

7  5  44.5 

50.1 

0.10 

994214. 

28.0 

.9900588 

0552 

.1210195 

0444 

.0525099 

5208 

7  35  22.9 

28.5 

—0.03 

994824! 

28.5 

.9890240 

0202 

.1288612;  8859 

.0559127 

9235 

8  5  0.7 

6.2 

+0.03 

995435 

29.0 

.9879160 

9120 

.1366929 

7173 

.0593112;  3219 

8  34  37.9 

43.4 

0.10 

996)46 

29.5 

.0867348 

7306 

.1445141 

5383 

.0627052  7159 

9  4  14.6 

20.0 

0.16 

996657. 

30.0 

.9a>l805 

4761 

.1523243 

3483 

.0660944  1050 

9  33  50.7 

56.1 

0.23 

997268 

30.5 

.9841534 

1489 

.1601230 

1468 

.0694785  4890 

10  3  26.2 

31.6 

059 

997881 

31.0 

.9827536'  7489 

.1679097',  9332 

.0728574  8678 

10  33  1.1 

6.5 

0.35 

998494 

31.5 

.9812814  2765 

.17568:H)  7069 

.07623071  2410 

11  2  3.'i.5 

40.9 

0.40 

999108 

Apr  1.0 

.9797369  7318 

.1834443!  4673 

.0795983  61)85 

11  32  9.3 

14.6 

0,45 

999723 

^     1.5 

.9781202,  115(1 

,   .1911912  2139 

.08295in)|  9700 

12  1  42.6 

47.8 

0.49 

♦000339! 

2.0 

+.97643151  4261 

+.19*<9237  9461 

1+0863154  3254 

12  31  15.3 

20.5 

+0.52 

1  000955  1 

♦  The  first  flgurei  of  thii  and  the  foUowing  iogarithou  are  0.0. 
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Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECUPTIC. 

X. 

X'. 

V. 

v. 

z. 

•  K'. 

X=©'8 

X' 

i3  =  0'8|Log.Rad.  1 

1871. 

1    "' 
6655  +J2066415 

6635 

Tnie  Longitude. 

b2.6 

Latitode. 

+d:54 

yeci.  =  ^. 

"0.0 
001573 

Apr.  2J> 

+.9746711 

+.0896643 

6741 

ll  d47!5 

3.0 

.9728390 

8333 

.2143441 

3659 

.0930065 

0162 

13  30  19.1 

24.2 

0.56 

002192 

3.5 

.9709355 

9296 

.2220309 

0524 

.0963418 

3514 

13  59  50.2 

55.3 

0.57 

002812 

4.0 

.9689606 

9546 

ifcK)7013 

7226 

.0996699 

6794 

14  29  20.8 

25.8 

0.57 

003433 

4.5 

.9669146 

9084 

iJ373549 

3759 

.1029907 

:000l 

14  58  60.9 

55.8 

0.56 

004055 

5.0 

.9647977 

7914 

.2449911 

:0119 

.1063039 

3132 

15  28  20.4 

25.3 

0.55 

004678 

5.5 

.9626101 

6037 

iJ526094 

6299 

.1096093 

6185 

15  57  49.4 

54.3 

0.53 

.005301 

6.0 

.9603519 

3454 

.2602091 

2293 

.1129067 

9158 

16  27  18.0 

22.8 

0.50 

005925 

6.5 

.9580232 

0166 

.26778S9 

8098 

.1161958;  2048 

16  56  46.1 

50.8 

0.46 

006551 

7.0 

«95o6242 

6174 

iJ753513 

3710 

.1194764 

4853 

17  26  13.7 

18.4 

0.42 

007177 

7.5 

.9531552 

1483 

.2828927 

9121 

.1227484 

7572 

17  55  40.8 

45.5 

0.37 

007804 

8.0 

.9506163 

6093 

iK)04135 

4326 

.1260115 

0202 

18  25  7.5 

12.1 

0.32 

008432 

8.5 

.9480077 

0006 

ii979134 

9322 

.1292653 

27L9 

18  54  33.7 

38.3 

057 

009060 

9.0 

.9453295 

3223 

.3053917 

4102 

.1325098 

5183 

19  23  59.5 

64.0 

051 

009688 

9.5 

.9425820 

5747 

.3128479 

8661 

.1357448 

7532 

19  53  24.8 

29JJ 

0.15 

010316 

10.0 

i)397654 

7580 

.3202814 

2993 

.1389699 

9782 

20  22  49.7 

54.0 

0.09 

010943 

10.5 

.9368798 

8723 

.3276919 

7095 

.1421850 

1932 

20  52  14J2 

18.4 

+0.03 

011570 

11.0 

.9339253 

9178 

.3350788 

0961 

.145:)897 

3978 

21  21  38.3 

42.4 

-0.04 

012197 

11.5 

.9309023 

8947 

.3424414 

4584 

.1485839 

5919 

21  51  1.9 

6.0 

0.10 

012823 

12.0 

.9278109 

8033 

.3497793 

7961 

.1517673 

7751 

22  20  25.1 

29.2 

0.17 

013448 

12.5 

.9246514 

6437 

.3570919 

1084 

.1549399 

9476 

22  49  47.9 

51.9 

053 

014072 

13.0 

.9214239 

4162 
1209 

.3643786 

3948 

.1581013 

1089 

23  19  10.3 

USi 

059 

014694 

13.5 

.9181287 

.3716389 

6548 

.1612512 

2587 

23  48  32.2 

36.1 

0.34 

015315 

14.0 

.9147660 

7582 

.3788723 

8880 

.1643894 

3968 

24  17  53.7 

57.6 

0.39 

015934 

14.5 

.9113361 

3282 

.3860781 

0935 

.1675157 

5230 

24  47  14.8 

18.6 

0.44 

016551 

15.0 

.9078392 

8313 

.3932558 

2709 

.1706299 

6371 

25  16  35.4 

39.2 

0.48 

017166 

15.5 

.9042756 

2677 

.4004049 

4197 

.1737317 

TSSd 

25  45  55.6 

59.3 

0.51 

017778 

16.0 

.9006454 

6375 

.4075249 

5395 

.1768209 

8279 

26  15  15.3 

19.0 

0.54 

018388 

16.5 

.8969490 

9410 

.4146153 

6296 

.1798972 

9041 

26  44  34.6 

38.3 

0.55 

018995 

17.0 

.8931867 

1787 

.4216754 

6894 

.1829605 

9673 

27  13  53.5 

57.1 

0.56 

019600 

17Jy 

.8893588 

3508 

.4287046 

7183 

.1860104 

0171 

27  43  11.9 

15.3 

0.56 

020202 

IS.O 

.8854656 

4576 

.4357024 

7158 

.1890468 

0534 

28  12  29.9 

33.4 

0.56 

020800 

18.5 

.8815074 

4994 

.4426684 

6815 

.1920605 

0760 

28  41  47.5 

50.9 

0.54 

021395 

19.0 

.8774846 

4766 

.4496020 

6148 

.1950782 

0846 

29  11  4.5 

7.9 

0.52 

021987 

19.5 

.8733975 

3895 

.4565027 

5152 

.1980725 

0788 

29  40  21.0 

24.3 

0.49 

022576 

20.0 

.8692464 

2385 

.4633700 

3823 

.2010523 

0585 

30  9  37.1 

40.3 

0.46 

023161 

20.5 

.8650317 

0238 

.4702032 

2152 

.2040175 

0236 

30  38  52.8 

55.9 

0.42 

023743 

21.0 

.8607538 

7459 

.4770020 

0137 

J2069678 

9738 

31  8  7.9 

11.0 

0.37 

024322 

21.5 

.8564131 

4052 

.4837656 

7772 

.2099028 

9087 

31  37  22.5 

25.5 

0.32 

024898 

22.0 

.8520099 

0021 

.4904941 

5052 

.2128224 

8282 

32  6  36.6 

39.6 

0.27 

025470 

22.5 

.8475446 

5368 

.4971863 

1971 

.2157264 

7321 

32  35  50.3 

535 

051 

026039 

23.0 

.8430175 

0098 

.5038420 

8525 

.2186146 

6202 

33  5  3.4 

6.3 

0.15 

026605 

23.5 

.8384290 

4213 

.5104608 

4710 

.2214868 

4923 

33  34  16.0 

18.8 

0.09 

027168 

24.0 

.8337795 

7719 

.5170421 

0521 

ii243427 

3481 

34  3  28.0 

30.8 

—0.03 

027727 

24.5 

.8290696 

0620 

.5235854 

5951 

.2271821 

1874 

34  32  39.5 

425 

+0.04 

028283 

25.0 

.8242996 

2921 

.5300904 

0998 

.2300049 

0101 

35  1  50.5 

53.2 

0.11 

028836 

25.5 

.8194699 

4625 

.5365566 

5657 

5328109 

8160 

35  31  1.0 

3.6 

0.18 

029386 

26.0 

.8145809 

5736 

.5429836 

9924 

.2355999 

6049 

36  0  11.0 

13.5 

0.25 

029934 

26.5 

.8096331 

6259 

.5493708 

3793 

.2383716 

3765 

36  29  20.4 

22.9 

0.31 

030479 

27.0 

.8046269 

6198 

.5557180 

7262 

.2411259 

1307 

36  58  29.3 

31.8 

0.37 

031022 

27.5 

.7995628 

5558 

.5620248 

0327 

.2438626 

8673 

37  27  37.8 

40.2 

0.42 

031563 

28.0 

.7944411 

4343 

.5682908 

2984 

.2465814 

5860 

37  56  45.8 

485 
55.5 

0.47 

032101 

28.5 

.7892623 

2556 

.5745154 

5227 

J2492823 

2867 

38  25  53iJ 

0.51 

032638 

29.0 

.7840267 

0201 

.5806982 

7052 

.2519651 

9694 

38  55  0.1 

2.3 

0.54 

033ir3 

29.5 

.7787347 

7282 

.5868389  8456 

JJ546297 

6339 

39  24  6.5 

8.6 

0.57 

033707 

30.0 

.7733867 

3804 

.5929371  9435 

.2572759 

2800 

39  53  12.3 

14.3 

0.59 

034238 

30.5 

.7679833 

9771 

.5989924  9985 

i»99033 

9073 

40  22  17.7 

19.6 

0.60 

034768 

May  1.0 

.7625248 

5188 

.6050044 

0102 

.2625119 

5158 

40  51  22.6 

24.5 

0.61 

035296 

1.5 

.7570117 

0058 

.6109728 

9783 

J2651016 

1054 

41  20  27.1 

28.9 

0.60 

035822 

2.0 

.7514443 

4386 

.6168972'  9025 

.2676722 

6759 

41  49  31.1 

32.8 

0.59 

036347 

[    2.5 

+.7458230 

8174 

+.6227774  7824 

+.2702235 

2271 

42  18  34.6'  36.3 

+0.57 

036871 

50 


NOTE.— >Tlie  accented  letters  correspond  to  the  mean  eqolnoz  and  equator  of  January  Od.0. 
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Date. 

SECTANOULAR  EQUATORTAK 

POLAB  ECLIPTIC.         H 

X. 

X'. 

Y. 

v. 

z. 

m*. 

x«o*»  i  X' 

/?=e*»  i>«.»~Lii 

1871. 

May  3.0 

+.7401483 

1429 

rroeLongitude.  ^ 

Latitude. 

0.0 
037393  1 

+.6286128  6175 

+.2727553 

'  7588 

iS  47  37::^  3^:4 

+0:54 

3.5 

.7344207 

4155 

.6344029 

i  4073,  J2752674 

2708 

43  16  40.4;  42.0 

:      0.51 

037914  1 

4.0 

.7286405 

6355 

.6401474 

1516 

.2777598 

7632 

43  45  42.7 

44i2 

4ao 

0.47,  038433  11 

45 

.7228081 

8033 

.6458463 

8502 

1  .28»»2323 

2356 

44  14  44.6 

0.43 

038d5l 

5.0 

.7169239|  9193 

.6514990 

5026 

J2826847 

6879 

44  43  46.0 

47.3 

0.38 

039467 

5.5 

.7109883  9839 

.65710P1 

1084 

.2851169 

1200 

45  12  47.0 

48.2 

0.33 

039962 

6.0 

.7050017:9975 

.66266431  6674 

.2875287 

5317 

45  41  47.61  48.8 

0.27;  04049611 

65 

.6989646  9606 

.6681762 

1790 

i»99200 

9229 

46  10  47.9'  49.0 

0.21 

041008 

7.0 

.6928773  8735 

.6736404 

6430 

.2922905 

2934 

46  39  47.8  48.8 

47  8  47.3!  48.3 

47  37  46.4  47.4 

0.15 

041518 

7.5 

.6867403 

7367 

.6790565 

0588 

.2946402 

6430 

0.09 

042027 

8.0 

.6805540 

5506 

.6844241 

4262 

J2969688 

9n6 

+0.02 

042534 

85 

.6743187 

3155 

.6897430 

7448 

.2992763 

2790 

48  6  45.2!  46.1 

—0.05 

043039 

0.0 

.6680349 

0320 

.6950127 

0143 

.3015625 

5651 

48  35  43.7i  44.5 

0.12 

043541 

9.5 

.6617030 

7003 

.7002329 

2342 

.3038272 

8298 

49  4  41.9t  42.6 

0.18 

044040 

10.0 

.6553234 

3210 

.7054034 

4045 

.3060702 

0727 

49  33  39.8  40.4 

0.24 

644537 

10.5 

.6488965 

8943 

.7105236 

5244 

.3082915 

2939 

50  2  37.4  37.9 

059 

045031 

11.0 

.6424228 

4209 

.7155930 

5936 

.3104908 

4031 

50  31  34.7  35.1 

0.34 

045522 

115 

.6-359028 

9011 

.7206113 

6117 

.3126679 

6702 

51  0  31.61  32.0 

0.39 

046009 

120 

.6293368 

3354 

.7255782 

5784 

.3148227 

8249 

51  29  28i^'  28.6 
51  58  24.5  2iM 

0.43 

046493 

125 

.6227254 

7243 

.7304932 

4931 

.3169551 

9572 

0.46  (MG973|| 

13.0 

.6160691 

0683 

.7353560 

3557 

.3190649 

0669 

52  27  20.5  20.8 

0.49 

M7450 

13.5 

.6093683 

3678 

.7401663 

1658 

.3211.'>20 

1540 

52  56  16.2t  164 

53  25  11.61  11.7 

0.51 

047923 

14.0 

.6026235 

6233 

.74492.37 

9230 

.3232161 

2180 

0.52 

048391 

14.5 

.5958302 

8353 
0042 

.7406277 

6268 

..3252572 

2591 

53  54  6.7 

6.7 

0.52 

0«^855 

15.0 

.58<K)038 

.7542781 

2770 

.3272751 

2769 

54  23  IJS 

1.4 

0.52 

049315 

15.5 

.5821300 

1307 

.7588746 

8733 

.3292696^ 

2714 

54  51  56.0 

65i) 

0.51 

049770 

160 

.5752142 

2152 

.7634167 

4152 

.3312405 

2422 

55  SO  50.2 

50.0 

050 

060220 

165 

.5682569 

2582 

.7679041 

9024 

.3331876 

1893 

55  49  44.1 

43.9 

0.47 

060666 

17.0 

.5612585 

2602 

.772:^365 

3346 

.3351109 

1125 

56  18  37.7 

37.4 

0.44  061106 

17.5 

.5542197 

2217 

.7767135 

7114 

.3370103 

0119 

56  47  31.0 

30.6 

O.40I  061542 

18.0 

.547140;» 

1433 

.7810347 

0324 

.3388855 

8870 

57  16  23.9 

23.4 

0.35  061972 

18.5 

.5400229 

(>256 

.7852999 

2974 

.3407364 

7379 

67  45  16.5 

15.9 

0.30  052396 

19.0 

.5328662 

86*)3 

.7895086 

5059 

.3425629 

5643 

58  14  8.7 

8.0 

OJM  062814; 

19.5 

.5256714 

6748 

.7936606 

6577 

.3443647 

3661 

58  42  60.6 

59.8 

0.18  053227 

20.0 

.5184390 

4428 

.7977557 

7527 

.3461418 

1431 

59  11  52.2 

51.3 

0.12  063635 

20.5 

.5111695 

1736 

.8017935 

7903 

.3478941 

8954 

59  40  43.4 

42.5 

—0.06  054038 

21.0 

.5038634 

8679 

.8a'>7738 

7705 

.3496215 

6228 

60  9  34iJ 

33.3 

+0.01  064436 

21.6 

.4965214 

5262 

.8096964 

6929 

.3513239 

3252 

60  38  24.7 

23.7 

0.09  664H29 

22.0 

.48^1441 

1493' 

.8135609 
.8173670 

5573 

.3530010 

0022 

61  7  14.9 

13.8 

0.15  065216 

22.5 

.4817320  7375 

3632 

.3646528 

6540 

61  36  4.8 

3.6 

0.2s  0555OT 

23.0 

4742857 

2916 

.8211147 

1108 

.3562792 

2804 

62  4  54.3 

53.0 

0^  055972 

23.5 

.4668057 

8120 

.8248037 

7997 

.3578801 

8813 

62  3343.4 

42.0 

0.34  066343  1 

24.0 

.459^-927 

2994 

.8284337 

4296 

.3594553 

4564 

63  2  32.1  30.^ 

0.40  066709  1 

24.5 

.4517473 

7544 

.8320044 

0002 

.3610049 

0060 

63  31  20.5 

18.9 

0.45 

057071  1 

25.0 

.4441700 

1775 

.8355156 

5113 

.3625287 

5298 

64  0  8.5 

6.8 

0.49| 

067428 

25.5 

.4365613 

5692 

.a389672 

9628 

.3640265 

0276 

64  28  56.1 

54^ 

0.53,  057781 

26.0 

.4289219 

9302 

.8423^)89 

3544 

.3654983 

4993 

64  57  43  4 

41.6 

0.57,  068129 

26.5 

.4212523 

2610 

.8456907 

6861 

.3669441 

9451 

65  26  30.3 

28.5 

0.60  058473 

27.0 

.4i:J5532 

5633 

.8489623 

a576 

.3683638 

3648 

65  55  16.8  14.9 

0.62,  058813 

27.5 

.4058253 

8348 

.8521735 

1687 

.3697572 

7582 

66  24  3.0| 

1.0 

0.64 

059150 

28.0 

.3980690 

0789 

.8553241 

3192 

.3711242 

1252 

66  52  48.9 

i63 

0.65 

069482 

28.5 

.3*^)2848 

2951 

.8584140 

4090 

.3724648 

4658 

67  21  34.5 

32.3 

0.66i 

059611 

29.0 

.3824733 

4840 

.8614430 

4380 

.3737789 

7799 

67  50  19.7,  17.4 

68  19  4.6  3J3 

0.65^  060136 

29.5 

.3746351 

6462 

.8644110 

4059 

.3750666 

0676 

0.6a  060457 

30i) 

.3667707 

7822 

.8673178 

3127 

.3763277 
.3775622 

3287 

68  47  49.1  4&6 

0.61  060775 

30.5 

.3588806 

8925 

.8701631 

1579 
9417 

5632 

69  16  33.3  30.7 

0.581  061090 

31.0 

.3509654 

9777 

.8729469 

.3787699 

7709 

69  45  17.3'  14.6 

0.54  061401 
0.50^  061709 
0.45  0G2014 
0.40^  062316 
n     +0.351  062615] 

31.5 

.3430255 

0382 

.8756692 

6639 

.3799508 

9518 

70  13  61.0'  58.3 

70  42  44.4,  41.7 

71  11  27.6  24  8 

June  1.0 

.3350615'  0747 

.878:J297 

.  3244 

.3811048 

1057 

1.5 

.32707401  0H76 

.8809-^82 

^  9228 

.3822319 

2328 

2.0 

+.3190636»  0776 

+.88:M646 

'  4592 

J +.3833321 

3330 

71  40  10.51  7.6 

NOTC'TtM  accented  letters  oorreepood  to  the  1 


leqolDOxaad 
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Bate. 

B£0TANOULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

X. 

Y'. 

S* 

W* 

X  =  0'8 

V 

/?  =  ©•« 

Log.  Bad. 

1S71. 

Trae  Longitude. 

5d!2 

Latitude. 
+059 

Vect.  =  fi. 
0629U 

Jane  2^ 

+.3110307 

0451 

+.8859387 

9333 

+.3844063 

4062 

72  8  53iJ 

3.0 

.3029758 

9907 

ii883504 

3450 

.3854514 

4523 

72  37  35.6  32.5 

0.23 

063204 

3.5 

i2948996 

9149 

.8906996 

6942 

.3864704 

4713 

73  6  17.8  14.6 

0.16 

063494 

4.0 

.2868027 

8185 

.8929661 

9807 

.3874622 

4631 

73  34  59.8  56.5 

0.09 

063780 

4^ 

i2786854 

7016 

.8952097 

2043 

.3884267 

4276 

74  3  41.6  38.3 

+0.02 

064063 

6.0 

J2705482 

5649 

.8973704 

3650 

.3898639 

3648 

74  32  23J2  19.8 

—0.04 

064343 

5.5 

.2623918 

4089 

.8994679 

4625 

.3902737 

2746 

75  1  4.6  1.1 

0.10 

064620 

6.0 

.2542168 

2344 

.9015021 

4967 

.3911561 

1570 

75  29  45.8  42.2 

0.16 

064893 

6.5 

J2460237 

0417 

i)034729 

4675 

.3920109 

0119 

75  58  26.9 

23iJ 

0.22 

065163 

7.0 

.2378129 

8314 

.9053802 

3749 

.3928381 

8391 

76  27  7.8 

4.0 

057 

065430 

7.5 

.2295851 

6040 

.9072237 

2184 

.3936377 

6387 

76  55  48.6 

44.7 

0.32 

065693 

8.0 

.2213407 

3601 

i)090034  :9982 

.3944096 

4106 

77  24  29iJ 

255 

0.36 

065952 

bi> 

^2130802 

1000 

1)107190 

7138 

.3951538 

1548 

77  53  9.7 

5.6 

0.40 

066207 

9.0 

J2048042 

8245 

.9123705 

3654 

.3958702 

8713 

78  21  50.1 

45.9 

0.43 

066458 

9.5 

.1965134 

5341 

.9139576 

9525 

.3965587 

5598 

78  60  30.4 

265 

0.45 

066704 

10.0 

.1882083 

2295 

.9154802 

4752 

.3972193 

2205 

79  19  10.5 

65 

0.47 

066946 

10.5 

.1798895 

9111 

.9169382 

9333 

.3978519 

8531 

79  47  50.5 

46.1 

0.48 

067184 

11.0 

.1715576 

5797 

.9183314 

3266 

.3984564 

4577 

80  16  30.5 

26.0 

.  0.48 

067415 

11.5 

.1632132 

2357 

.9196597 

6550 

.3990328 

0311 

80  45  10.4 

5.8 

0.47 

067642 

12.0 

.1548570 

8800 

.9209230 

9184 

.3995810 

5824 

81  13  50.2 

45.5 

0.45 

067863 

12.5 

.1464895 

5130 

i)221211 

1166 

.4001010 

1024 

81  42  29.8 

25.0 

0.43 

068079 

13.0 

.1381114 

1354 

.9232540 

2497 

.4005927 

5942 

82  11  9.4 

4.5 

0.40 

068289 

13.5 

.12972:^2 

7477 

.9243215 

3171 

.4010560 

0575 

82  39  48.9 

43.9 

0.36 

068493 

14.0 

.1213256 

3505 

.9253235 

3195 

.4014910 

4926 

83  8  28.3 

23.2 

0.32 

068692 

14,5 

.1129192 

9446 

.9262599 

2560 

.4018976 

8992 

83  37  7.6 

2.4 

057 

068884 

15.0 

.1045046 

5305 

i)271307 

1270 

.4022758 

2775 

84  5  46.7 

41.5 

0.22 

069070 

15.5 

.0960825 

1089 

i)279358 

9322 

.4026254 

6271 

84  34  25.8  20.5 

0.16 

069250 

16.0 

.0876534 

6802 

.9286751 

6717 

.4029465 

9483 

85  2  64.7  59.3 

0.10 

069423 

16.5 

.0792180 

2453 

.9293485 

3453 

.4032390 

2409 

85  31  43.5 

38.0 

-0.04 

069590 

17.0 

.0707768 

8045 

.9299560 

9530 

.4035030 

5050 

86  0  22.2 

16.6 

+0.02 

069751 

17.5 

.0623306 

3588 

.9304976 

4948 

.4037384 

7404 

86  28  60.8 

55.1 

0.09 

069906 

16.0 

.0538800 

9086 

.9309733 

9707 

.403.0452 

9473 

86  67  39.2  33.4 

0.16 

070053 

18.5 

.0454255 

4546 

.9313830 

3806 

.4041233 

1255 

87  26  17.5 

11.6 

0.23 

070194 

19.0 

.0369678 

9973 

.9317266 

7244 

.4042727 

2750 

87  54  55.7 

49.7 

059 

070329 

19.5 

.0285076 

5376 

i)320042 

0022 

.4043935 

3959 

88  23  33.8 

27.8 

0.35 

070457 

20.0 

.0200456 

0760 

.9322158 

2141 

4044856 

4881 

88  52  11.7 

6.6 

0.41 

070579 

20.5 

.0115823 

6132 

.9323614 

3599 

.4045491 

5517 

89  20  49.5 

43.3 

0.47 

070695 

21.0 

+.0031183 

1496 

.9324410 

4398 

.4045840 

5867 

89  49  27iJ  20.9 

0.52 

070804 

21.5 

—.0053455 

3137 

.9324546 

4536 

.4045902 

5929 

90  17  64.8 

58.4 

0.57 

070907 

22.0 

.0138086 

7764 

.9324022 

4015 

.4045677 

5705 

90  46  42^ 

35.7 

0.61 

071004 

22.5 

.0222704 

2377 

.9322840 

2835 

.4045166 

5195 

91  15  19.4 

12.8 

0.64 

071096 

23.0 

.0307303 

6972 

.9321000 

0998 

.4044368 

4398 

91  43  56.5 

49.8 

0.67 

071182 

23.5 

.0391876 

1540 

.9318501 

8502 

.4043285 

3316 

92  12  33.5 

26.7 

0.68 

071262 

24.0 

.0476417 

6077 

.9315345 

5349 

.4041917 

1949 

92  41  10.3 

3.4 

0.69 

071337 

24.5 

.0560921 

0577 

.9311533 

1540 

.4040263 

0296 

93  9  47.0 

40.0 

0.69 

071406 

25.0 

.0645382 

5034 

.9807066 

7076 

.4038324 

8a58 

93  38  23.5 

16.6 

0.68 

071470 

25.5 

.0729792 

9440 

.9301944 

1957 

.4036101 

6136 

94  6  59.9 

52.8 

0.66 

071529 

26.0 

.0814147 

3791 

.9296169 

6185 

.4033594 

3630 

94  35  36.1 

28.9 

0.64 

071584 

26.5 

.0898441 

8081 

.9289742 

9760 

.4030804 

0841 

95  4  12.3 

5.0 

0.61 

071634 

27.0 

.0982668 

2304 

.9282661 

2683 

.4027731 

7769 

95  32  48.3 

40.9 

0.58 

071679 

27.5 

.1066823 

6455 

.9274029 

4954 

.4024375 

4414 

96  1  24.2  16.7 

0.54 

071720 

28.0 

.1150900 

0528 

.9266547 

6576 

.4020736 

0776 

96  29  60.0!  52.4 

0.49 

071757 

28.5 

.1234892 

4516 

.9257515 

7547 

.4016815 

6856 

06  58  35.71  28.0 

0.44 

071790 

29.0 

.1318794 

8414 

.9247835 

7871 

.4012612 

2655 

97  27  11.4  3.6 

0.39 

071819 

29.5 

.1402602 

2218 

.9237507 

7546 

.4008128 

8172 

97  55  47.0J  39.2 

0.33 

071844 

30.0 

.1486310 

5922 

.9226532 

6575 

.4003363 

3408 

98  24  22.6;  14.7 

0.27 

071866 

30.5 

.1569912 

9520 

.9214911 

4958 

.3998317 

8363 

98  52  58.l|  60.2 

051 

071884 

ioly  1.0 

.1653404 

3009 

.9202644 

2695 

.3992992 

3040 

99  21  33.(f  25.6 

0.14 

071897 

^  1J> 

.1736778 

6379 

.9189733 

9788 

.3987387 

7436 

99  50  9.1  1.0 

0.08 

071907 

2.0 

.1820030 

;:9627 

.9176179 

6238 

.3981503 

1553 

100  18  44.6;  36.3 

+0.01 

071913 

2.5 

—.1903156 

^  2749 

+.9161983 

2046 

+.3975340 

5391 

100  47  19.9  11.6 

—0.06 

071916 

KOTK.— The  accented  letters  corretpond  to  the  mean  equinox  and  equator  of  Jan.  Od.0 
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Date. 

RECTANQULAR  EQUATORIAL. 

POLAR  ECUPTIC. 

X. 

X'. 

V- 

v. 

Z. 

Z'. 

A  =  ®'8 

V 

/3  =  0*« 

Log.  Bad. 

1871. 

5740  +.9147146 

7213 

+.3968900 

TnaeLooglfada. 

46^ 

LaUtade. 

-oil 

071915 

July  3.0 

—.1986150 

8953 

101  15  55J3 

3i> 

.2069004 

8500 

.9131668 

1739 

.3962182!  2236 

101  44  30.8 

22.3 

0.17 

0719111 

4.0 

iJ151714 

1297 

.9115551 

5626 

.39551861  5241 

102  12  66.2 

57.6 

0.22 

071903 

4.5 

.2234275 

3854 

.9098796 

8875 

.3947914  7970 

102  41  41.7 

33.0 

0.37 

071801 , 

5.0 

.2316682 

6258 

.9081403 

1487 

.3940365  0423 

103  10  17J2 

85 

0.32 

071875 

5.5 

J2398928 

8500 

.9063373 

3461 

.3932540  2599 

103  38  52.8 

44.0 

0.36 

071856 

6.0 

.2481009 

0578 

.9044707 

4799 

.3924439  4499 

104  7  28.5 

19.6 

0.40 

071833 

6.5 

J2562919 

2485 

.9025407 

5503 

.3916063 

6125 

104  35  64.3 

55.3 

0.42 

071806 

7.0 

J%44654 

4217 

.9005473 

5574 

.3907413 

7477 

105  4  40.1 

31.0 

0.44 

071775 

7.5 

.2726205 

5765 

.8984906 

5011 

.3898488 

8553 

105  33  16.0 

6.8 

0.45 

071739 

8.0 

i»07568 

7125 

.8963706 

3816 

.3889289 

9356 

106  1  52.1 

42.8 

0.45 

071699 

8.5 

.2888737 

8291 

.8941875 

1990 

.3879817 

9885 

106  30  28.2 

18.8 

0.45 

071654 

9.0 

J2969706 

9257 

.8919414 

9534 

.3870073 

0143 

106  58  64.5 

55.0 

0.44 

071 6(^ 

9.5 

.3050471 

0019 

.8896323 

6447 

.3860056 

0127 

107  27  40.9 

31.3 

0.42 

071551 

10.0 

.3131025 

0570 

.8872604 

2733 

.3849767 

9840 

107  56  17.4 

7.7 

0.40 

071491 

10.5 

.3211362 

0904 

.8848258 

8392 

.3839207 

9282 

108  24  54.1 

44.3 

0.37 

071426 

11.0 

.3291476 

1016 

.8823287 

3426 

.3828375 

8452 

108  53  30.9 

21.0 

0.33 

071355 

11.5 

.3371362 

0899 

.879761)2 

7836 

.3817273 

7351 

109  21  67.9 

57.9 

058 

071279 

12.0 

.3451013 

0548 

.8771474 

1623 

.3805901 

5981 

109  60  45.0 

34.9 

0.22 

071197 

12.5 

.3530424 

:9956 

.8744635 

478i) 

.3794260 

4341 

110  19  22.2 

12.0 

0.17 

071109 

13.0 

.3609591 

9121 

.8717177 

7336 

.3782351 

2434 

110  47  59.6 

49.3 

0.11 

071016 

13.5 

.3688506 

8034 

.8689101 

9265 

.3770173 

0257 

111  16  37.1 

26.8 

—0.05 

070916 

14.0 

.3767161 

6686 

.8660410 

0579 

.3757728 

7814 

111  45  14.7 

4.3 

+0.01 

070810 

14.5 

.3845549 

5072 

.8631105 

1279 

.3745017 

5104 

112  13  52.4 

41.9 

0.07 

070698 

15.0 

.3923665 

3186 

.8601188 

1368 

.3732040 

2130 

112  42  30.3 

19.7 

0.13 

070579 

15.5 

.4001505 

1024 

.8570662 

0847 

.3718798 

8889 

113  10  68.3 

57.6 

0^20 

070454 

16.0 

.4079063 

8580 

.8539529 

9719 

.3705292 

5385 

113  39  46.4 

35.6 

0iJ7 

070323 

16.5 

.4156333 

5848 

.8507790 

7985 

.3691523 

1618 

114  8  24.6 

13.7 

0.34 

070185 

17.0 

.4233309 

2822 

.8475448 

5649 

.3677492 

7589 

114  36  63.0 

52.0 

0.40 

070041 

17.5 

.4309985 

9496 

.844^06 

2712 

.3663201 

3299 

115  5  41.5 

30.4 

0.45 

069890 

18.0 

.4386355 

5864 

.8408965 

9177 

.3648650 

8750 

115  34  20.1 

9.0 

0J5O 

069732 

18.5 

.4462413 

1920 

.8374828 

5045 

.3633840 

3942 

116  2  58.8 

47.6 

0.54 

069568 

19,0 

.45:38153 

7659 

.8340098 

0321 

.3618772 

8876 

116  31  37.6 

26.3 

0.58 

0693981 

19.5 

.4613570 

3075 

.8304777 

5005 

.3603449 

3554 

117  0  16.4 

5.1 

0.61 

069222' 

20.0 

.4688657 

8160 

.8268869 

9103 

.3587871 

7978 

117  28  55.4 

44.0 

0.63 

069039 

20.5 

.4763408 

2910 

.8232376 

2616 

.3572039 

2148 

117  57  34.4 

22.9 

0.65 

068850 

21.0 

.4837818 

r319 

.8195301 

5547 

.3555954 

6065 

118  26  13.6 

2.0 

0.66 

066655 

21.5 

.4911883 

1383 

.8157647 

7898 

.3539617 

9730 

118  54  52.8 

41.1 

0.67 

068454 

22.0 

.4985598 

5097 

.8119418 

9675 

.3523030 

3145 

119  23  32i2 

20.4 

0.67 

068248 

22.5 

.5058958  8456 

.8080616 

0879 

.3506194 

6311 

119  51  71.6 

59.8 

0.67 

068036 

23.0 

.5131958 

1455 

.8041244 

1513 

.3489111 

9230 

120  20  51.2 

39.3 

0.66 

067819 

23.5 

.5204591 

4087 

.8001306 

1581 

.3471782 

1903 

120  49  30.8 

18.8 

0.64 

067597 

24.0 

.5276853 

6:M8 

.7960805 

1086 

.3454208 

4331 

121  17  70.5 

58.5 

0.61 

067369 

24.5 

.5348739 

8233 

.7919743 

:0030 

.3436390 

6515 

121  46  50.3  38iJ| 

0.57 

067136 

25.0 

.5420243 

:9737 

.7878123 

8416 

.3418330 

8457 

122  15  30Ji| 

18.0 

0.53 

066899: 

i»a> 

.5491362 

0855 

.7835950 

6249 

.3400030 

0159 

122  43  70J2 

57.9 

0.48 

0666581 

26.0 

.5562090 

1583 

.7793226 

3531 

.3381490 

1621 

123  12  50.4 

38.0 

0.43 

066414 i 

26.5 

.5632422 

1915 

.7749955 

:0266 

.3362712 

2845 

123  41  30.7 

18.2 

0.37 

066163 

27.0 

.5702355 

1848 

.7706139  6456 

.3343697 

3832 

124  9  71i4 

58.6 

0.31 

065909 

27.5 

.5771883 

1376 

.7661782 

2105 

.3324448 

4585 

124  38  51.8 

39.1 

0iJ5 

065651 

28.0 

.5841003 

0496 

.7616887 

7216 

.3304965 

5104 

125  7  32.5  19.8 

0.18 

065390 

28.5 

.5909709  9202 

.7571457 

1792 

.3285250  5391 

125  36  13.3  0.6 

0.11 

065125 

29.0 

.5977996  7489 

.7525494  58:35 

.3265304'  5447 

126  4  54.3]  41.5 

+0.04 

064856 

29.5 

.6045861;  5354 

.747!)003  9350 

.3245128;  5273 

126  33  35.5;  22.6 

—0.02 

064584 

30.0 

.6113300  2793 

.7431988  2341 

.3224725:  4872 

127  2  16.9  3.9 

0.09 

064308 

30.5 

.6180309  :9803 

.73844511  4810 
.7336395^  6760 

.32040961  4245 

127  30  58.4,  45.3 

0.15 

064030 

31.0 

.6246882  6376 

.3183242  3394 

127  59  40.ll  26.9 

0.21 

06:3749 

31.5 

.6313015'  2509 

.7287822'  8193 

.31621651  2:319 

128  28  22.li  8.8 

0.361  0634651 

Aug.  1.0 

.6378704:  81<>9 

.7238736;  9113 

.3140865  1021 

128  56  64.3  50.9 

0.31  0631771 

1.5 

.64439411  3436 

.7189140^  9523 

.3119343  9501 

12!)  25  46.7^  33.3 

0.351  0628861 

2.0 

—.6508728'  8224 

+.71390371  9426 

+.3097601  7762 

129  54  2f).4  16.0 

—0.39,  06^2593 

NOTE. — The  Mccoited  lett«rt  oorreipoiMi  to  tlio  mean  aqoloox  and  equator  of  Janoarj  Od.0. 
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1S71. 


Aug.  2^ 
3.0 
3.5 
4.0 
4.5 

5.0 
5.5 
6.0 
6i> 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

12.5 
13.0 
13.5 
14.0 
14.5 

15.0 
15.5 
16.0 
16.5 
17.0 

17.5 
18.0 
18.5 
19.0 
r9J> 

20.0 
20.5 
21.0 
21.5 
22.0 

22.5 
23.0 
23.5 
24.0 
24.5 

25.0 
25.5 
26.0 
26.5 
27.0 

27.5 
28.0 
28.5 
29.0 
29.5 

30.0 
30.5 
31.0 
31J> 
Sept  1.0 
1.5 


KEOT ANGULAR  EQUATORIAL. 


X. 


2553 
6419 
:9819 

2748 
5200 

7171 

8658 
:9657 
0160 
0165 


..6573056 
.6636921 
.6700320 
.6763248 
.68^699 

.6887669 
.6949155 
.7010152 
.7070654 
.7130657 

.7190158 
.7249152 
.7307633 
.r365598 
.7423042 

.7479960 
.753634 
.7592199 
.7647511 

.7702278 

.7756496 
.7810161 
.7863268 
.7915814 
.7967793 

.8019201 
.8070033 
.8120286 
.8169956 
.8219040 

.8267534 
.8315434 
.8362736 
.8409436 
.8455531 

.8501018 
.8545893 
.8590154 
.8633797 
.8676820 

.8719219 
.8760991 
.8802133 
.8842641 
.8882515 

.8921752 
.8960348 
.6998300 
.9035608 
.9072269 

.9108281  7930 
3295 

8006 


X'. 


8664 
7147 
5114 
2560 

9480 
5869 
1724 

7038 

1808 

6028 
:96.06 
2806 
5355 
7337 

8748 
:9583 
:9839 

9512 
iB599 

7096 
5000 
2305 
9009 
5108 

0599 
5478 
:9743 
3390 
6418 

8821 
0597 
1743 
2256 
2134 

1376 
:9977 
7934 
5247 
1913 


.9143641 
.9178346 
.9212393  2057 
.9245782  5451 


.9278510 
.9310573 
.9341969 
.9372696  2387 
.9402752  2449 
-.94321341  1836. 


8185 
0253 
1655 


"»• 


+.7088432' 
.7037325 
.6985720; 


.6881029| 

.6827949 
.6774384 
.67203371 
.6665811: 
.6610811| 

.6555340! 
.64994011 
.6442998. 
.6386135; 
.6328815 

.6271041; 
.6212818, 
.6154150 
.6095039 
.6035490; 

.69755091 
.5915099 
.5854263  4792; 


8827j  +.3075641 
7726|   .3053464 
.3031072 
.3008466 
.2985648 


6127 
4034| 
1449' 


I 

8375! 
4816, 
0775 
6255 
1261i 

57961 
98641 
34671 
6610 
9296: 

1528 
33U 
4649 
5544 
6001 


5622 


.57930071 
.57313351 

.5669252, 
.5606761i 
.5543668, 
.5480578, 
.5416897 


3542 
1876 

9799 
7314 
4426 
1142 
7467 

.53528281  3404 
.5288376,  8957 
.5223547j  4134 
.5158346'  8938 
.5092778,  3376 

.5026847  7450 
.4960558,  1167 
.48939171  4531 
.4826929  7549 
.4759598:0223 

.4691929  2560 
.46239271  4563 
.4555596  6237 


.4486942 
.4417969 


7588 
8620 


9339 
9750 


.4348683 
.4279089 
.4209192;  9858 
.4138995'  9666 
.4068504  9180 

.3907724!  8405 
.3926659  7344 
.3855314  6004 
.3783695  4389 
.3711807|  2506 

.3639653:0356 
.3567238;  7946 
.3494567  5279 
.3421646'  2363 
.3348480  9201 
+.3275072!  5798 


Tnie  Longitude. 


.2962618 
.2939378 
i»15929 
.2892273 
JI2868412 


.2844347  4532 


.2820079 
.2795609 


.2770939  1131 


.2746072 

.2721008 
.2695749 
J2670296 
.2644651 
.2618816 


5592794 
ii566585 
J2540191 
i25136l4 

.2486857 

J2459921 
iJ432809 
.2405522 
J2378062 
.2350432 

J2322636  2865 


5604 
3629 
1239 
8636 
5620 

2792 
9554 
6108 
2454 
8595 


0267 
5799 


6266 

1205 
5948 
0497 

4854 
9022 

3002 
6795 
0404 
3829 
7074 

:0140 
3030- 
5746 

8288 
0660 


.2294670 
.2266541 
.2238250 

i2209799 


4903 
6776 

8488 
:0039 


.2181191  1434 
.2152428;  2674 
.2123511  3759 
J2094442,  4692 
iJ065223  5475 

.2035858  6113 


.2006348 
.1976695 
.1946902 
.1916972 


.1886906  7172 
.1856706  6974 


6605 
6954 
7163 
7236 


.1826373 
.1795911 


6643 
6184 


.1765322  5597 

.1734608'  4885 
.17037711  4050 


.1672813 
.1641736 
.1610542 

.1579234 
.1547813 
.1516281 
.1484640 
.1452893 
+.14210421 


3095 
2020 
0828 

9522 
8105 
6573 
4934 
3189 
1341 


POLAR  ECLIPTIC. 


V 


/9  as  0*0  LofiT.Rad. 
Lfttitade.   Vect.  =  ^ 


130  22 

130  51 
Idl  20 

131  49 

132  17 

132  46 

133  15 

133  44 

134  12 

134  41 

135  10 

135  39 

136  7 

136  36 

137  5 

137  34 

138  3 

138  31 

139  0 
139  29 


72.41  58.d 

55.6;  42.11 

39.1!  25.5 

22.91  9.2 

66.9j  53.1 

5I.2I  37.3! 

35.9  21.9; 

20.9;  6.91 

66.2  52.2' 

51.9  37.81 

37i)!  23.7 

24ii  10.0 

70.9,  56.6 

58.0!  43.6 

45.4  30.9 


33 
21.31 


18.6 
6.7 


.8  55.1 
58.6  43.9 
47.8  33.0 


139  58  37.4 

140  27  27.3 

140  56  17,5 

141  24  68.1 

141  53  59.0 

142  22  50.3 

142  51  41.9 

143  20  33.8 

143  49  26.0 

144  18  18.6 

144  46  71.5 

145  15  64.7 

145  44  58.2 

146  13  52.0 

146  42  46.0 

147  11  40.4 

147  40  35.1 

148  9  30.1 

148  38  25.4 

149  7  21.0 

149  36  16.9 

150  4  73.1 

150  33  69.6 

151  2  66.4 
151  31  63.5 


152  0  60.9  44.4 
152  29  58.6  42.1 


22.^ 
12.4 
2.5 
53.0 
43.8 

35.0 
26.6 
18.5 
10.7 
3J2 

56.0 
49.2 
42.6 
36.3 
30.3 

24.6 
19.2 
14.2 

9.4 
4.9 

0.8 
57.0 
53.4 
50.1 
47.1 


152  58  56.7 

153  27  55.1 
153  56  53.9 


40.2 
38.6 
37.3 


154  25  53.0  36.4 

154  54  52.5  35.8 

155  23  52.4  35.6 

155  52  52.7!  35.8 

156  21  53.3.  36.3 

156  50  54.3'  37.3 

157  19  55.81  38.7 

157  48  57.6  40.5 

158  17  59.91  42.7 

158  46  62.6  45.4 

159  15  65.8  48.5 


-0.42 
0.44 


00 
062297 
061997 
0.46  061694 
0.471  061388 
0.47|  061078 

0.47,  060765 
0.45  060448 


0.43 
0.40 
0.36 

0.32 
0.27 
0.21 
0.15 
0.0Q 

—0.03 

+0.03 

0.10 

0.16 

0.23 

0.29 
0.36 
0.42 
0.48 
0.53 

0.57 
0.60 
0.63 
0.65 
0.67 

0.68 
0.68 
0.67 
0.66 
0.64 

0.61 
0.57 
0.53 
0.48 
0.43 

0.38 
0.32 
0.26 
0.20 
0.14 

0.07 

+0.01 

—0.06 

0.12 

0.18 

0.24 
0.29 
0.34 


060128 
059804 
059476 

059145 
058810 
058470 
058126 
057777 

057423 
057064 
056700 
056331 
055957 

055578 
055193 
054803 
054408 
054007 

053601 
053189 
052772 
052350 
051922 

051489 
051051 
050608 
050161 
049710 

049254 
048793 
048328 
047858 
047384 

046907 
046426 
045942 
045454 
044963 

044469 
043973 
043475 
042974 
042471 

041966 
041460 
040952 
0.38  040442 
0.41j  039931 

0.44  039418 

0.46  038904 

0.471  038388 

0.47|  037871 

0.46!  037352 

-0.441  036832 


MOTB.~The  accented  letten  correspond  to  the  mean  equinox  and  equator  of  Jan.  Od.0. 


a08     ISUN'S  €0<>RDINAT£S,  1871« 


Date. 
1871. 

RBOTAKaULAR  EQUATORIAL. 

POLAR  ECLIPTia 

X. 

X'. 

Y. 

W. 

m. 

m. 

TnieLoDgitade. 

52.1 

Lfttltiide. 

Veet  =  ^. 

ao 
036^0 

Sept.  2.0 

—.9460839 

0547 

+.3201427 

2157 

1  IQaOAUQ 

9390 

159  44  6^!4 

— 0U2 

2.5 

.9488866 

6560 

.3127550 

6284 

.1357035 

7836 

160  13  73.5 

56a 

039 

035787 

3.0 

.9516212 

5932 

.3053447 

4185 

.1324683 

5166 

160  43  18.0 

0.6 

0.36 

0352^ 

3.5 

.9542873 

2599 

.2979121 

9864 

.1292635 

2942 

161  12  23.1 

5.6 

0.32 

034735 

4.0 

.9568848 

8580 

.2904578 

5325 

,1260293 

0602 

161  41  28.7 

11.1 

0.28 
0.23 

084207 

4.5 

.9594135 

3873 

J2829622 

:0573 

.1227859 

8170 

ie2  10  34,7 

17.1 

033677 

5.0 

.9618732 

8476 

.2754658 

5613 

.1195335 

5648 

162  39  41.1 

23.5 

0.18 

033145 

5.5 

.9642635 

2385 

Jae79692 

:045l 

.1162723 

3038 

163  6  46.1 

30.4 

0.12 

082611 

6.0 

.9665641 

5598 

.2604328 

5091 

.1130026 

0343 

163  37  55.6 

37.9 

—0.05 

032074 

6.5 

.9688350 

8113 

j^28772 

9539 

.1097245 

7562 

164  6  63.7 

45.9 

+0.01 

031534 

7.0 

.9710160 

:9930 

JM53030 

3801 

.1064384 

47a5 

164  85  72.3 

54.5 

0.08 

080992 

7.5 

.9731266 

1042 

J2377108 

7883 

.1031444 

1767 

165  5  21.4 

3JS 

0.15 

030448 

6.0 

.9751667 

1450 

.2301008 

1787 

.0998428 

8753 

165  34  31.0 

13.1 

0.22 

029901 

8.5 

.9771362 

1151 

J2224738 

5521 

.0965336 

5665 

166  3  41.2 

23.2 

0.29 

029351 

9.0 

.9790349 

0145 

.2146303 

9089 

.0932176 

25a5 

166  32  51.9 

33.9 

0.35 

028799 

9.5 

.9608623 

8425 

.2071709 

2499 

.0698945 

9276 

167  1  63.2 

45.1 

0.41 

Q2B244 

10.0 

.9826184 

5993 

.1994962 

5755 

.0665647 

5980 

167  30  74.9 

56.8 

0.47 

027685 

10.5 

.9843029 

2845 

.1918066 

8863 

.0832285 

2620 

168  0  27.1 

8.9 

0.52 

067123 

11.0 

.9659157 

8980 

.1641027 

1827 

.0798860 

9197 

168  29  39.7 

21.5 

0.67 

006558 

11.5 

.9874567 

4397 

.1763652 

4656 

.0765376 

5715 

166  56  52.9 

34.6 

0.61 

aB990 

12.0 

.9889256 

9093 

.1686547 

7354 

.0731635 

2176 

169  27  66.6 

48.3 

0.65 

085418 

12.5 

i)903222 

3066 

.1609120 

9930 

.0698240 

8583 

169  57  20.8 

2.4 

0.68 

024843 

13.0 

.9916464 

6315 

.1531574 

2387 

.0664593 

4937 

170  26  35.5 

17.1 

0.70 

024264 

13.5 

.9928980 

8638 

.1453915 

4731 

.0630697 

1243 

170  55  50.7 

32.2 

0.71 

0S96d2 

14.0 

4)940770 

0635 

.1376149 

6968 

.0597155 

7503 

171  24  66.4 

47.9 

0.71 

023096 

14.5 

.9951833 

1705 

1296282 

9104 

.0563366 

3718 

171  54  22.6 

4.0 

0.71 

022507 

15.0 

.9962166 

2046 

.1220320 

1145 

.0529539 

9890 

172  23  39.2 

20.6 

0.70 

021915 

15.5 

.9971768 

1655 

.1142270 

3098 

.0495672 

6025 

172  52  56.2 

37.6 

0.68 

021320 

16.0 

.9980640 

0535 

.1064138 

4969 

.0461770 

2125 

173  21  73.7 

55.0 

0.66 

020722 

16.5 

.9988780 

8662 

.0985931 

6765 

.0427834 

8191 

173  51  31.7 

12.9 

0.63 

020120 

17.0 

.9996187 

6097 

.0907654 

8490 

.0393867 

4225 

174  20  50.1 

31.3 

0.59 

019515 

17.5 

1.0002862 

2779 

.0829311 

:0150 

.0359871 

:0231 

174  49  69.0 

501 

0.54 

018907 

18.0 

1.0008803 

8728 

.0750910 

1751 

.0325850 

6212 

175  19  28.3 

9.3 

0.49 

018297 

18.5 

1.0014010 

3942 

.0672457 

3301 

.0291806 

2170 

175  46  48.0 

29.0 

0.44 

017685 

19.0 

1.0018482 

8423 

.0593959 

4805 

.0257742 

8107 

176  17  68.1 

49.1 

0.38 

017070 

19.5 

1.0022219 

2167 

.0515420 

6268 

.0223661 

4028 

176  47  28.7 

9.6 

0.32 

016453 

20.0 

1.0025223 

5179 

.0436847 

7697 

.0189565 

9933 

177  16  49.7 

30.6 

036 

015834 

20.5 

1.0027492 

7456 

.0358246 

9098 

.0155456 

5826 

177  45  71.1 

51.9 

Oi20 

015213 

21.0 

1.00290261  8998 

.0279622  0476 

.0121337 

1708 

178  15  32.9 

13.7 

0.14 

014591 

21.5 

1.0029825 

9605 

,0200962 

1636 

.0087211 

7584 

178  44  55J2 

35.9 

0.08 

013968 

22.0 

1.0029889 

9877 

.0122331 

3169 

.0053081 

3455 

179  13  77.8 

58.5 

+0.01 

018344 

22.5 

l!0029216 

9214 

+.0043675 

4535 

+.0018949 

9324 

179  43  40.9 

215 

—0.06 

012719 

23.0 

1.0027813 

7817 

—.0034981 

4120 

—.0015184 

4808 

180  12  64.4 

45.0 

0.12 

012093 

23.5 

1.0025673 

5665 

.0113631 

2768 

.0049313 

8936 

180  42  28.4 

8.9 

0.16 

011466 

24.0 

1.0022799 

2819 

.0192270 

1406 

i)083437 

3058 

181  11  52.6 

33.2 

0.22 

010839 

24.5 

1.0019192|  9220 

.0270891 

0025 

.0117554 

7174 

161  40  77.6;  68.0 

ostr 

010212 

25.0 

1.0014852^  4888 

.0349490 

8623 

.0151661 

1280 

162  10  42.8  23.3 

0.31 

009585 

25.5 

1.0009779,  9823 

.0428061 

7192 

.0185755 

5372 

182  39  68.6  49.0 

0.34 

006958 

26.0 

1.0003973  4025 

.05065991  5729 

.0219835 

9451 

183  9  34.8;  15  2 

0.37 

008332 

26.5 

.9997435I  7495 

.0585096|  4226 

.0253897 

3512 

183  28  61.4 

41.6 

0.39 

007706 

27.0 

.9990166*  0235 

.0663553^  2680 

.0287940 

7554 

184  8  28.5 

8.8 

0.40 

007061 

27.5 

.9982165  2242 

.0741958  1084 

.0321961 

1574 

184  37  56.2  36.4 

0.40 

006457 

28.0 

.9973433  3519 

.0820308  :9433 

.0355958;  5570 

185  7  24.3  4.5 

0.40 

005833 

28.5 

.9963970  4064 

.0898598  7722 

.0389028  9538 

185  36  52.9,  33.0 

0.39 

005210 

29.0 

.9953777  3880 

.0976823  5946 

.0423868  3478 

186  6  21.9'  2.0 

1 

0.38 

004588 

29.5 

.9942853  2964 

.1054977  4099 

.0457778  7387 

186  35  51.5,  31.5 

0.35 

003967 

30.0 

.9931199  1319 

.1133054  2175 

.0491654  1262 

187  5  21.6  1.6 

0.32 

003347 

30.5 

.9918816  8944 

.1211049  0169 

.0525494  5101 

187  34  52.3  32i2 

0ii8 

002728 

Oct.  1.0 

.9905705,  5842 

.1288956  8075 

.05592961  8902 

188  4  23.51  3.4 

Oi23 

002110 

1.5 

.9891865  2010 

.1366770  5888 

.0593057  2662 

188  33  55.3,  35.1 

0.18 
-0J2 

1  001403 

2.0 

—.9877297  7451 

1— .1444485  3603 

—.0686775  6379 

189  3  27.6  7.4 

1  000877 

NOTK.    Tbo  Accented  letters  corroapond  to  the  metia  eqaioox  ood  equator  of  Jaotuiry  Od,0. 


SUN'S  COORDINATED,  1871.     39» 


IMe. 

RBCTANOULAR  EQUATORIA£m 

POLAlt  ECLIPTIC. 

X. 

X'. 

■y. 

•J-/, 

X, 

%'• 

\^&B       !  V 

/?=»©'8 

Log.IUd. 

1871. 

—.9662001 

2163 

Tnie  Longitude. 

LaUtnde. 

-d;o6 

Vect.  =  p. 

0.0 
009262 

Oct.  2.5 

—.15220951  1212 

—.0660448 

0051 

189  32  6d!5 

3.0 

.1)845978 

6150 

.1599506=  8713 

.0694073 

3675 

190  2  33,9 

13.6 

0.00  #99964711 

3.5 

.98292281  9408 

.1676982  6098 

i)627648l  7249 

190  31  67.9 

47.5 

+0.06 

999033 

4.0 

.98117521  1941 

.1754248  3364 

.07611711  0771 

191  1  42.4 

22.0 

0.13 

998420 

4.5 

.9793550 

3748 

.1831388  0504 

.0794639 

4239 

191  30  77.5  57.0 

0.19 

997807 

5.0 

.9774622 

4829 

.1908397'i  7513 

.0628049 

7648 

192  0  53J2!  32.7 

0.26 

997195 

5.5 

.9754970 

5185 

.1985267  4383 

.0861400 

0998 

192  30  29.5  8.9 

0.33 

996583 

6.0 

.9734595 

4819 

.2061J)94  1110 

.0894689 

4286 

192  59  66.4 

45.8 

0.40 

995971 

6.5 

.9713497 

3r30 

.2138572  76fiS 

.0927913 

7510 

193  29  43.9|  23.2 

0.46 

995359 

7.0 

.9691676 

1918 

.22149951  4111 

.0961070 

0666 

193  59  22.0 

1.3 

0.52 

994748 

7.5 

.9669132 

9383 

.22912561  0372 

.0994157 

3752 

194  28  60.7 

39.9 

0.57 

994136 

8.0 

.9645868 

6128 

J236r350 

6466 

.1027172  6767 

194  58  39.9 

19.1 

0.61 

993524 

8.5 

.9621885 

2154 

J2443270 

2386 

.1060112:9706 

195  27  79.71  58.^ 

0.65 

992,011 

9.0 

.9597184 

7462 

iJ519011 

8128 

.1092075;  25G9 

195  57  60.1 

39.1 

0.69 

992298 

9.5 

.9571766 

2053 

.2594566 

.1125757 

5350 

196  27  41.0 

20.0 

0.72 

991685 

10.0 

.9545632 

5928 

.2669930 

9048 

.1158457 

8050 

196  57  22.5 

1.5 

0.75 

991071 

10.5 

.9518784 

9089 

.2745097 

4215 

.119107^ 

0665 

197  16  64.5 

43.5 

0.77 

990456 

11.0 

.9491223 

1538 

.2820061 

:9180 

.1223599 

3102 

197  56  47.1 

26.0 

0.78 

989841 

11.5 

.9462950 

3274 

.2894815 

3934 

.1256034 

S626 

198  26  30iJ 

9.0 

0.78 

989225 

12.0 

.9433968 

4301 

.2969353 

8473 

.1288377 

7969 

198  55  73.9 

52.6 

0.77 

988608 

12.5 

.9404280 

4622 

.3043670 

2791 

.1320625 

0217 

199  25  5ai 

36.8 

0.75 

967990 

13.0 

.9373886 

4237 

.3117759 

6881 

.1352774 

2366 

199  55  42.9 

21.6 

0.73 

987372 

13.5 

.9342787 

3147 

.3191615 

0738 

.1384821 

4413 

200  25  285 

6.9 

0.70 

986753 

14.0 

.9310986 

1355 

.3265231 

4355 

.1416765  63571 

200  54  74.0 

52.6 

0.66 

966133 

14U> 

.9278486 

8864 

.3338602 

7727 

.1448603 

8195 

201  24  60.3 

38.8 

0.62 

965512 

15.0 

.9245289 

5677 

.3411721 

0847 

.1480332 

:9924 

201  54  47.1 

25.6 

0.58 

964891 

15.5 

.9211398 

1795 

.3484583 

3710 

.1511950 

1542 

202  24  34.4 

12.9 

0.53 

964269 

16.0 

.9176815 

7221 

.3557181 

6309 

.1543453 

3045 

202  54  22.2 

0.6 

0.47 

983646 

16.5 

.9141543 

1958 

.3629510 

8639 

.1574840 

4432 

203  23  70.5 

48.8 

0.41 

983023 

17.0 

.9105585 

6010 

.3701564.  0695 

.1606108 

5700 

203  53  59iJ 

37.4 

0.35 

982400 

17.5 

.9068942 

9376 

.3773336'  2468 

.1637253 

6845 

204  23  48.3 

26.5 

0.29 

961778 

18.0 

.9031619 

2063 

.3844822,  3956 

.1668275 

7871 

204  53  37.9 

16.0 

0.22 

981156 

18.5 

.8993620 

4073 

.3916017 

5152 

.1699170 

8763 

205  23  27.9 

5.9 

0.16 

980534 

19.0 

.8954947 

5410 

.3986914 

6051 

.1720936  95291 

205  52  78.3 

56.3 

0.09 

979913 

19J> 

.8915602 

6074 

.4057507 

6645 

.1760570 

0163 

206  22  69.2 

47.1 

+0.03 

979293 

30.0 

.8875589 

6071 

.4127792 

6932 

.1791070 

0663 

206  52  60.5 

38.4 

—0.04 

978674 

ao.5 

.8834912 

5403 

.4197764 

6906 

.1821434 

1027 

207  22  52.2 

30.1 

0.10 

978056 

21.0 

.8793572 

4073 

.4267417 

6561 

.ia51659 

1253 

207  52  44.4 

22i{ 

0.15 

977430 

21.5 

.8751574 

2084 

.4336747 

5803 

.1881743 

1337 

208  22  37.0 

14.7 

0.20 

976823 

22.0 

.8708981 

9441 

.4406748 

4896 

.1911684 

1279 

208  52  30.0 

7.7 

0iJ4 

976210 

22.5 

.8665615 

6144 

.4474415 

3565 

.1941480 

1075 

209  22  23.4 

1.0 

0.28 

975599 

23.0 

.8621660 

2199 

.4542743 

1896 

.1971129 

0725 

209  51  77.2 

54.7 

0.31 

974990 

23.5 

.8577060 

7608 

.4610728  S9883 

.2000620 

0225 

210  21  71.3 

48.8 

0.33 

974383 

24.0 

.8531818 

2376 

.46783651  7522 

i»29977 

9574 

210  51  65.9 

43.4 

0.35 

973779 

24.5 

.8485936 

6503 

.4745648 

4807 

J8059171  8769 

211  21  61.1 

38.5 

0.35 

973177 

25.0 

.8439418 

9995 

.4812572 

1734 

.2088210  7809 

211  51  56.8 

34.1 

0.35 

972579 

25.5 

.8392269 

2855 

.4879134 

8298 

.2117091  6690 

212  21  52.9 

•J0.2 

0.34 

971983 

26.0 

.8344490 

5086 

4945328 

4495 

.2145812  5412 

212  51  49.4 

26.7 

0.32 

971391 

26.5 

.8296085 

6690 

.5011150 

0320 

.2174371'  3972 

213  21  46.3 

23.5 

0.30 

970802 

27.0 

.8247057 

7672 

.5^6594 

5767 

.2202766  2368 

213  51  43.7 

20.8 

0.27 

970217 

27.5 

.8197411 

8035 

.5141655 

0831 

.2230995 

0598 

214  21  41.6 

18.6 

0.23 

969635 

28.0 

.8147149 

7783 

.5206329 

5508 

.2259056 

8660 

214  51  40.0 

17.0 

0.19 

969057 

28.5 

.8096274 

6917 

.52706111:9793 

.2286946!  6551 

215  21  38.8 

15.8 

0.15 

968483 

29.0 

.8044791 

5444 

.5334497!  3682 

.2314664'  4270 

215  51  38.0 

14.9 

0.10 

967912 

29.5 

.7992702 

3364 

.53979821  7170 

.2342208^  1815 

216  21  37.7 

14.5 

—0.04 

967344 

30.0 

.7940011 

0683 

.5461061 

0253 

.2369576  9184 

216  51  37i) 

14.7 

+0.02 

966780 

30.5 

.7886721 

7403 

.5523730 

2925 

J3396766;  6375 

217  21  38.7 

15.4 

0.08 

966221 

31.0 

.7832835 

3527 

.5585985 

5184 

.2423775  3386 

217  51  40.0 

16.6 

0.15 

965665 

31.5 

.7778357 

9059 

.5647820 

7022 

iM50602  0214 

218  21  41.7 

18.3 

0.22 

965112 

Not.  1.0 

.7723290 

4001 

.5709231 

8437 

.2477245J  6858 

218  51  44.0 

20.5 

Oi» 

964563 

1.5 

—.7667639 

8360 

—.5770214  :9423 

.2503702  3319 

219  21  46.8 

23.2 

+0^ 

964017 

#  Tbe  flmt  fiffutw  «rttilt  Md  tb«  fbBowl^r  lofPvtMnw  an  AJl 
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Date. 

BECTANQULAR  EQUATORIAL. 

POLAR  ECLipna      II 

X. 

Xf* 

Y. 

V. 

Z« 

Z'. 

A  =  ©*e 

X' 

/?  =  ©'. 

Log.R.d. 

1871. 

Tnie  Longitude. 

fd^ 

Latitade. 
+0:43 

9.9 
963475 

Not.  2.0 

-.7611406 

2136 

-.5830763 

:9976 

-.2529971 

9587 

219  51  5d!l 

2.5 

.7554593 

5332 
7955 

.5890874 

0091 

iJ556050i  5667 

220  21  54.0 

30.3 

0.49 

962937 

3.0 

.7497206 

.5950542 

:9763 

J2581926,   1555 

220  51  58.4 

34.7 

0.55 

962402 

3.5 

.7439249 

:0007 

.6009762 

8987 

^3607628,  7248 

221  21  63.3 

39.6 

0.60 

9618n 

4.0 

.7380725 

1493 

.6068529 

7758 

iJ633124|  2746 

221  51  68.8 

45.0 

0.65 

961343 

4.5 

.7321637 

2414 

.6126837 

6070 

.2658421  8044 

222  21  74.7 

50.9 

0.69 

960618 

5.0 

.7261990 

2777 

.6184681 

3918 

id683518  3143 

222  51  81J2 

575 

0.73 

960295 

5.5 

.7201788'  2583 

.6242057 

1298 

J2708412'  8038 

223  22  28.1 

4.0 

0.76 

959775 

6.0 

.7141036  1842 

.6298961 

8207 

.2733101 

2730 

223  52  35.6 

11.4 

0.79 

959257 

6.5 

.7079736 

:0552 

.6355387 

4637 

J2757583 

7213 

224  22  43j6 

19.3 

0.80 

958742 

7.0 

.7017893 

8719 

.6411329 

0584 

.2781856 

1488 

224  52  52.1 

27.8 

om 

958229 

7.5 

.6955513 

6349 

.6466784 

6043 

.28059181  55521 

225  22  61.1 

36.7 

0.81 

957718 

8.0 

.6892599 

3444 

.6521747 

1011 

iW29767 

9403 

225  52  70.6 

46.2 

0.81 

957209 

8.5 

.6829154 

:0009 

.6576214 

5483 

iW53400 

3037 

226  22  80.6 

56.1 

0.79 

956702 

9.0 

.6765185 

6049 

.6630180 

:9454 

i»76817 

6457 

226  53  31.1 

6.6 

17.5 

28.8 

0.77 

956196 

9.5 

.6700696 

1570 

.6683639 

2918 

J2900015 

:9657 

227  23  42.1 

0.74 

955696 

10.0 

.6635692 

6575 

.6736587 

5871 

i»22992 

2636 

227  53  53.5 

0.70 

955195 

lOJSy 

.6570177 

1070 

.6789020 

8309 

.2945745 

5391 

228  23  65.4 

40.6 

0.66 

954G96 

11.0 

.6504157 

5059 

.6840931 

0225 

J2968272 

7920 

228  53  77.7 

52.8 

0.61 

954199 

lli> 

.6437637 

8549 

.6892317 

1616 

J2990571 

0221 

229  34  304 

6.5 

0.56 

953705 

12.0 

.6370622 

1543 

.6943173 

2478 

.3012640 

2293 

229  64  43.6 

18.6 

0.51 

953213 

12i» 

.6303116 

4047 

.6993496 

2806 

.3034478 

4133 

230  24  57:2 

32.1 

0.45 

952733 

13.0 

.6235126  6066 

.7043281 

2597 

.3056083 

5740 

230  54  71.1 

46.0 

0.39 

952234 

13.5 

.6166659  7608 
.60977191  8677 

.6028310  9277 

.7092524 

1846 

.3077453  71121 

231  25  25.4 

0.2 

0.33 

951746 

14.0 

.7141221 

0549 

.3098586 

8248 

231  55  40.1 

14.8 

0i27 

951261 

14.5 

.7189369 

8703 

.3119480 

9144 

232  25  55iJ 

29.8 

0.21 

950778 

15.0 

.59584401  9417 

.7236.963,  6303 

.3140134 

:9801 

232  55  70.7 

45.2 

0.14 

950297 

16.5 

.5888114;  9100 

.72a3999|  3343 

.3160546 

0215 

233  26  26.5 

0.9 

0.071 

949819 

16.0 

.5817338  8333 

.7330473:9825 

.3180714 

0386 

233  56  42.7 

17.0 

+0.02 

949344 

16.5 

.5746116  7121 
.56744561  5470 

.7376382  5740 
.74217221  1087 

.3200636 

0310 

234  26  59J2 

33.4 

—0.04 

948871 

17.0 

.3220312 

:9989 

234  56  76.0 

50.1 

0.09 

948401 

17.5 

.5602:?63i  3386 

.7466489  5860 

.3239740 

9420 

235  27  33.1 

7.2 

0.14 

947935 

18.0 

.5529843  :0875 

.7510680  0058 
.7554294  3678 

.3258918 

8601 

235  57  50.5 

24.6 

0.19 

947472 

18.5 

.54569011  7943 

.3277843 

7529 

236  27  68.2 

42.2 

0i» 

947013 

19.0 

.5383544  4595 

.7597326  6717 

.3296516 

6205 

236  58  26.3 

OiJ 

0.26 

946558 

19.5 

.5309777:08371 

.7639773  9171 

.3314935 

4627 

237  28  44.7 

18.5 

0J29 

946106 

20.0 

.5235605  6674 

.7681631  1036 

.3333099 

2794 

237  58  63.3 

37.0 

0.31 

945659 

20.5 

.5161035,  2113 

.7722898!  2310 

.3351005 

10703 
'8354 

238  28  82.2 

55.8 

0.32 

945216 

21.0 

.5086073;  7160 

.77635701  2989 

.3368653 

238  59  41.3 

14.8 

0.33 

944777 

21.5 

.5010723,  1819 

.7803644  3070 

.3386041 

5745 

239  29  60.7 

34  J8 

0.32 

944343 

22.0 

.49349921  6097 

.7843118  2551 

.3403167 

2874 

239  59  80.5 

53.9 

0.31 

943913 

22.5 

.4858886:0000 

.7881989  1429 

.3420032 

:9742 

240  30  40.6 

13.9 

059 

943488 

23.0 

.4782410 

3533 

.7920255:9703 

.3436634 

6347 

241  0  60.9 

Z4J2 

036 

943069 

23.5 

.4705569 

6701 

.7957913,  7368 

.3452972 

2688 

241  30  81.5 

54.7 

0J22 

942655 

24.0 

.4628369 

9509 

.7994960  4423 

.3469044 

8764 

242  1  42.4 

15.5 

0.18 

942247 

24.5 

.4550817 

1966 

.80313931  0863 

.3484849 

4572 

242  31  63.7 

36.7 

0.13 

941844 

25.0 

.4472918!  4075 

.8067210|  6688 

.3500387 

0114 

243  1  85J2 

58.1 

0.06 

941447 

25.5 

.4394678  5844 

.8102408,  1894 

.3515657 

5387 

243  32  47.0 

19.8 

-0.03 

941055 

26.0 

.43161021  7276 

.81369841  6478 

.3530657 

0391 

244  2  69.1 

41.8 

+0.03 

940670 

26.5 

.4237195  8378 

.8170936  0438 
.82042621  3772 

.3545386 

5123 

244  33  31.5 

4Sl 

0.09 

940291 

27.0 

.4157964'  9155 

.3559843 

9584 

245  3  54i2 

26.9 

0.15 

939918 

27.5 

.4078414  9614 

.8236959  6477 

.3574027 

3771 

245  33  77.3 

49.9 

051 

939551 

28.0 

.3998551  9759 

.8269024,  8550 

.3587937 

7685 

246  4  40.7 

13.2 

058 

939190 

28.5 

.3918380 

J>596 

.830045.5' :9989 

.3601571 

1322 

246  34  64.4 

36.8 

0.35 

938836 

29.0 

.3837907 

9131 

.8331249 

0795^ 

^14929 

4684 

247  5  28.4 

0.7 

0.42 

938488 

29.5 

.3757137 

8369 

.8361404 

0955 

.3628010 

7769 

247  35  52.7 

24.9 

0.48 

938145 

30.0 

.3676075 

7315 

.8390917 

0477 

.3640813 

0576 

248  5  77.4 

49.5 

0.54 

937808 

30i> 

.3594729 

6977 

.8419785;  9353 

.3653335 

3101 

248  36  42.4 

14.4 

0.60 

937477 

Dec.  1.0 

.3513104'  4360 

.8448006*  7583 

.3665577 

5347 

249  6  67.7 

39.6 

0.65 

937152 

1.5 

.3431204'  2468 

.8475578  5164 

.3677538 

7312 

249  37  33.4 

5iJ 

0.70 

936832 

2.0 

—.3349035  :0307 

—.8502498  2093 

—.36892171  89951 

250  7  59.4 

31.2 

+0.74 

936518 

NOTB.    Tbe  aeeeated  letten  corretpood  to  the  mem  eiiaiiiox  and  equator  of  Jannaxy  (MLO 
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Bute. 

RECTANQULAR  EQyATOBJAU 

POLAR  ECLIPTIC. 

X« 

%.'• 

Y. 

Y% 

2, 

Z'. 

A  =  ©'s 

V 

i3  =  e*B  1  Log.  Rad.  1 

1871. 

Tnie  Longitude. 

67.5 

Lfttttude. 

Vect  =  ^. 

9.9  " 
936209 

Dec.  2.5 

-.3266604 

7884  -.8528762!  8366 

-.3700612 

0394 

255  37  8^:8 

+rf:77 

3.0 

.3183918 

5206 

j   .8554361) 

3982 

;   .3711722 

1508 

251  8  52.6 

245 

0.80!  935905 

3.5 

.3100962'  2278 

'   .8579318 

8940 

1   .3722545 

2335 

251  38  79.7 

515 

0.82i  935607 

4.0 

.30178021  9105 

'  .8603606 

*  3238 

.3733081 

2875 

252  9  47.1 

18.5 

0.84 

935314 

4.5 

.2934385 

5696 

.8627228 

6869 

.3743330 

3128 

252  39  74.8 

46.1 

0.85 

935025 

5.0 

5850737 

2055 

'   .8650182 

:9833 

.3753290 

3092 

253  10  42.9 

14.1 

0.85 

934742 

5.5 

.27668641  8190 

.8672467 

2128 

.3762960 

2766 

253  40  71.3 

42.4 

0.84 

934464 

6.0 

5682773  4106 

.8694081 

3752 

.3772339 

2149 

254  11  40.0 

11.0 

0.83 

934190 

6.5 

.2598469  9810 

,   .8715021 

4702 

.3781426 

1240 

254  41  69.0 

39  J) 

0.81 

933921 

7.0 

5513961 

5309 

.8735285 

4976 

.3790220 

0038 

255  12  38.3 

95 

0.78 

933656 

7.5 

5429255 

:0610 

.8754871 

4572 

.3798720 

8642 

255  42  67.9 

38.7 

0.74 

eCC395 

8.0 

5344358 

5720 

.87rj776 

3487 

.3806925 

6752 

256  13  37.8 

8.6 

0.70 

933138 

8.5 

.2259274 

:0643 

.8791998 

1719 

.3814835 

4666 

256  43  68.0 

38.6 

0.65 

932885 

9.0 

5174012 

5388 

.8809537 

9269 

.3822448 

2283 

257  14  38.4 

8.9 

0.59 

932636 

'  9.5 

5088579 

9962 

.8826390 

6132 

.3829763 

9602 

257  44  69.1 

39.5 

0.53 

932390 

10.0 

5002981 

4371 

.8842556 

2309 

.3836780 

6624 

258  15  40.0 

10.3 

0.47 

932146 

10.5 

.1917225 

8622 

.8858033 

7796 

.3843499 

8347 

258  45  71.1 

41.3 

0.41 

931910 

11.0 

.1831320 

2723 

.8872820 

2594 

.3849918 

9771 

259  16  42.4 

12.5 

a34 

931676 

11.5 

.1745872 

6682 

.8886914 

6699 

.3856036 

5893 

259  46  74.0 

44.0 

056 

931444 

12.0 

.1659087 

:0503 

.8900315 

0111 

.3861854 

1716 

260  17  45.8 

15.7 

051 

931217 

12.5 

.1572774 

4196 

.8913023 

2830 

.3867371 

7237 

260  47  77.7 

47.6 

0.16 

930993 

13.0 

.1486339 

7767 

.8925036 

4854 

.3872586 

2457 

261  18  49.8 

19.6 

0.09 

930774 

13.5 

.1399789 

51223 

.8936351 

6180 

.3877500 

7376 

261  48  82.1 

b\J6 

+0.03 

930659 

14.0 

.1313131 

4571 

.8946969 

6810 

.3882111 

1992 

262  19  54.5 

24.1 

—0.03 

930348 

14.5 

.1226373 

7819 

.8956889 

6741 

.3886419 

6304 

262  49  87.0 

66.5 

0.06 

930141 

15.0 

.1139522 

:0974 

.8966111 

5975 

.3890424 

0314 

263  20  59.6 

29.0 

0.13 

929938 

15.5 

.1052585 

4043 

.8974634 

4509 

.3894125 

4020 

263  51  32.4 

1.7 

0.17 

929739 

16.0 

.0965569 

7032 

.8982457 

2344 

.3897521 

7421 

264  21  65.3 

34.5 

051 

929546 

16.5 

.0878482 

9951 

.8989680 

9478 

.3900613 

0518 

264  52  38.3 

7.4 

0.24 

929355 

17.0 

.0791330 

2804 

.8996003 

5913 

.3903401 

3311 

265  22  71.3 

404 

0.27 

929170 

17.5 

.0704120 

6600 

.9001725 

1646 

.3905885 

5800 

265  53  44.4 

13.4 

0.28 

928990 

18.0 

.0616860 

8345 

.9006746 

6680 

.3908064 

7984 

266  28  77.6 

46.5 

0.29 

928815 

18.5 

.0529556 

tl046 

.9011068 

1014 

.3909939 

9864 

266  54  50.8 

19.6 

0.28 

928645 

19.0 

.0442215 

3710 

.9014689 

4647 

.3911510 

1440 

267  24  84.1 

52.8 

0.28 

928481 

19.5 

.0354844 

6344 

.9017609 

7579 

.3912776 

2711 

267  56  57.4 

26.0 

0.26 

928322 

20.0 

i)267448 

8953 

XK)19e28 

9810 

.3913738 

3678 

268  25  90.8 

59.3 

054 

928169 

20.5 

X)180035 

1545 

.9021348 

1342 

.3914396 

4341 

268  56  645 

32.6 

0.21 

92802;2 

21.0 

,0092611 

4125 

.9022168 

2174 

UJ914750 

4700 

269  27  37.7 

6.0 

0.17 

927881 

21.5 

—.0005184 

6703 

.9022288 

2306 

.3914800 

4755 

269  57  71.3 

39.4 

0.13 

927746 

22.0 

+.0082239 

0716 

.9021707 

1738 

.3914546 

4507 

270  28  44.8 

12.9 

0.09 

927618 

22.5 

.0169652 

8124 

.9020427 

0470 

.3913988 

3954 

270  58  78.4 

46.4 

—0.04 

927496 

23.0 

.0257049 

5517 

.9018448 

8504 

.3913127 

3098 

271  29  52.0 

19.9 

+0.02 

927381 

23.6 

.0344424 

2888 

.9015771 

5839 

.3911962 

1938 

271  59  85.7 

53.5 

0.08 

927272 

24.0 

.0431769 

0229 

.9012397 

2478 

.3910494 

0476 

272  30  59.4 

27.1 

0.14 

927170 

24.5 

.0519079 

7535 

.9008325 

8418 

.3908724 

8711 

273  1  335 

0.8 

050 

927075 

25.0 

.0606347 

4900 

.9003555 

3661 

.3906651 

6644 

273  31  67.0 

34.5 

0.27 

926987 

25.5 

X)693566 

2015 

.8998088 

8207 

.3904275 

4273 

274  2  40.8 

85 

0.33 

926906 

26.0 

,0780732 

:9178 

.8991924 

2056 

.3901598 

1602 

274  32  74.6 

41.9 

0.40 

926833 

26.5 

.0867837 

6280 

.8985065 

5210 

.3898619 

8628 

275  3  48.5 

15.7 

0.46 

926767 

27.0 

.0954875 

3315 

.8977510 

7668 

.3895338 

5353 

275  3:3  82.5 

49.7 

0.53 

926708 

27.5 

.1041840 

0277 

.8969260 

9431 

.3891755 

1775 

276  4  56.6 

23.7 

0.59 

926656 

28.0 

.1128725 

7160 

.8960315 

0500 

.3887871 

7897 

276  34  90.7,  57.7 

0.65 

926611 

88.5 

.1215525 

3957 

.8950676 

0874 

.3883687 

3718 

277  5  64.9  31.8 

0.70 

926573 

29.0 

.1302233 

0663 

.8940343 

0555 

.3879202 

9239 

277  36  39.2  6.0 

0.75 

926543 

29.5 

.1388843 

7270 

.8929318 

9543 

.3874417 

4460 

278  6  73.5  40.2 

0.78 

926519 

30.0 

.1475348 

3773 

.8917600 

7839 

.3869331 

9380 

278  37  48.0  14.6 

0.81 

926503 

30.5 

.1561741 

0164 

i)905190 

5442 

.3863945 

3999 

279  7  82.5i  49.0 

0.83 

926493 

31.0 

.1648016  6437 

.8892088 

2354 

.3858260 

8320 

279  38  57.1  23.5 

0.84 

926489 

315 

.1734167^  2586 

.8878295 

a575 

.3852275 

2341 

280  8  91.7  58.0 

0.85 

926492 

^0 

+.18201881:8605 

-.8863813 

4107 

-.3846992 

6064 

280  39  66.4  32.7 

+0.85 

926501 

MaTi.*Tbe  aooeBt«d  letten  oomipQCd  to  tbe  meaa  aqoinox  and  equator  of  Jairaary  Od.0. 
^1 
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MERCURY. 

1871. 

Jnliao 

X. 

y- 

Z. 

Radlof 
Vector. 

Longltadelii 
Orbit. 

«• 
""^'" 

240 
4425 

+0A525 

-0.0097 

-0.0324 

9.5497 

358  16.3 

-7.70 

+  0^82 

+0.71 

Jan.      2 

4430 

0.2996 

+0.1345 

-0.0154 

9.5166 

24    6.0 

8.22 

-a70 

+0.42 

7 

4435 

0.1862 

0.2500 

+0.0045 

9.4932 

53  37.1 

ao4 

8.05 

-0.14 

12 

4440 

^.0288 

0.3059 

0.0233 

9.4889 

85    9.4 

-0.95 

10.16 

0.78 

17 

4445 

-0.1359 

0.2869 

0.0365 

9.5088 

115  45.5 

+4.01 

8.49 

1.08 

22 

4450 

0.2718 

0.2048 

0.0417 

9.5363 

143    6.0 

6.50 

4.89 

0.99 

27 

4455 

0.3595 

+0.0864 

0.0394 

9.5708 

166  34.3 

a79 

-  1.61 

0.75 

Feb.      1 

4460 

0.3963 

-0.0475 

0.0315 

9.6026 

186  40.9 

aoi 

+  0.71 

0.48 

6 

4465 

0.3876 

0.1750 

0.0199 

9.6289 

204  15J2 

4.89 

2J21 

0.25 

11 

4470 

0.3418 

0.2862 

+0.0064 

9.6487 

220    3.1 

3.76 

3.15 

-0.07 

16 

4475 

0.2672 

0.3736 

-0.0076 

9.6618 

234  41.7 

2.69 

a76 

+0.07 

21 

4480 

0.1723 

0.4326 

0.0211 

9.6683 

248  41.6 

1.66 

4.16 

0.20 

26 

4485 

-0.0646 

0.4600 

0.0331 

9.6682 

262  29.2 

+0.63 

4.43 

0.32 

Blarcb  3 

4490 

+0.0476 

0.4539 

0.0426 

9.6616 

276  29.6 

-0.48 

4.58 

OAS 

8 

4495 

0.1563 

0.4139 

0.0489 

9.6484 

291    9.2 

1.72 

4.55 

0.54 

13 

4500 

0JJ515 

0.3377 

0.0511 

9.6285 

306  58.6 

ai9 

4iW 

0.64 

18 

4505 

0.3224 

0^2300 

0.0483 

9.6021 

324  35.1 

4.90 

3.50 

073 

23 

4510 

0.3560 

-0.0963 

0.0400 

9.5702 

344  45.0 

6.74 

+  1.84 

0.76 

28 

4515 

0.3385 

+0.0502 

0.0261 

9.5357 

8  17J2 

8.15 

-  IM 

0J& 

April    2 

4520 

0.2598 

0.1874 

-0.0074 

9.5053 

35  41.9 

7.73 

5.54 

+023 

7 

4525 

+0.1303 

0iJ813 

+0.0119 

9.4888 

66  20.5 

^.88 

9.22 

-040 

12 

4530 

-0.0394 

0.3070 

0.0295 

9.4935 

97  51.9 

+1J27 

9.89 

0.95 

17 

4535 

0.1961 

0.2598 

0.0396 

9.5171 

127  19.7 

5.36 

7.11 

1.06 

22 

4540 

0.3135 

0.1591 

0.0415 

9.5503 

153    5J2 

6.82 

a47 

0.90 

27 

4545 

03803 

+0.0318 

0.0368 

9.5843 

175    6.0 

6.54 

-0.56 

0.63 

May      2 

4550 

0.3979 

-0.1006 

0.0272 

9.6141 

194    4.7 

5.58 

+  1.40 

0.37 

7 

4555 

0.3730 

0.2226 

0.0145 

9.6378 

210  50.8 

4.44 

2.65 

-018 

12 

4560 

0.3144 

0.3250 

+0.0007 

9.6548 

226    6.4 

3.32 

a43 

0.00 

17 

4565 

0J2307 

0.4010 

-0.0133 

9.6652 

240  26.0 

2.27 

3.94 

^.13 

22 

4570 

0.1280 

0.4476 

0.0263 

9.6690 

254  17.9 

1.24 

4J» 

0.25 

27 

4575 

-0.0191 

0.4616 

0.0373 

9.6663 

268    7.6 

+0.18 

4.51 

o;j7 

June     1 

4580 

+0.0928 

0.4414 

0.0456 

9.6571 

282  20.6 

-0.96 

4.60 

0.48 

6 

4585 

0.1974 

0.3862 

0.0503 

9.6412 

297  24.5 

2.29 

4.48 

0.59 

11 

4590 

0.2838 

0.2976 

0.0506 

9.6186 

313  52.4 

3.85 

4.04 

0.68 

16 

4595 

0.3413 

0.1783 

0.0456 

9.5897 

332  25.3 

5.66 

2.96 

0.76 

21 

4600 

0.3558 

-0.0374 

0.0351 

9.5562 

353  51.6 

7.42 

+  0.68 

0.73 

26 

4605 

0.3143 

+0.1086 

-0.0190 

9.5224 

18  57.2 

8.29 

-2.87 

+O50 

July      1 

4610 

0.2116 

0.2321 

+0.0007 

9.4964 

47  51.1 

a68 

7.33 

-O02 

6 

4615 

+0.0602 

0.3009 

0.0201 

9.4880 

79  lao 

-2.01 

10.06 

067 

11 

4620 

-0.1063 

0.2959 

0.0346 

9.5013 

110  ISJO 

+3.24 

9.03 

LOS 

16 

4625 

0.2495 

0.2240 

0.0413 

9.5300 

138  15.1 

6M 

5.60 

1.08 

21 

4630 

0.3503 

+0.1084 

0.0401 

9.5644 

162  26.8 

6.83 

-2.01 

0.78 

26 

4635 

0.3931 

-0.0225 

0.0333 

9.5970 

183    7.5 

6.20 

+  0.35 

0.52 

31 

4640 

0.3924 

0.1521 

0.0223 

9.6245 

201    6.8 

5.11 

1.99 

0.29 

Aug.     5 

4645 

0.3528 

0.2671 

+0.0090 

9.6455 

217  11.5 

3.97 

aoo 

-0.10 

10 

4650 

0.2832 

0.3591 

-0.0050 

9.6598 

232    0.6 

2.89 

3.66 

+0.05 

15 

4655 

0.1914 

0.4227 

0.0187 

9.6675 

246    5.7 

1.86 

4.10 

Old 

20 

4660 

-0.0854 

0.4572 

0.0310 

9.6687 

259  53.7 

+0.83 

4.39 

0.29 

25 

4665 

+0.0268 

0.4575 

0.0411 

9.6633 

273  49.8 

-0.26 

4.56 

041 

30 

4670 

0.1366 

0.4232 

0.0479 

9.6514 

288  20.1 

1.48 

4.57 

0.52 

Sept     4 

4675 

0.2352 

0.3543 

0.0510 

9.6328 

303  53.5 

2.89 

4.36 

0.63 

9 

4680 

+0.3116 

-0.2521 

-0.0493 

9.6075 

321    6.8 

-4.56 

♦  3.70 

+0.72 

NOTB.~The  Bpocb  Is  the  IMOS^OOOth  daj  of  the  Jmlkm  Period  — 1879,  Jnlj  ». 
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MERCURY 

1871. 

JallMi 

X. 

y- 

Z. 

Log 

Badlu 
Vector. 

Longitadeia 
Orbit 

^ 
"" 

Sept 

14 

U9 

4685 

*o:mi 

-0.1230 

-a0421 

9.5765 

340  44'.1 

-6.40 

+  2iJ4 

+0.76 

19 

4690 

0.3462 

+0.0227 

0.0291 

9.5421 

334.9 

7.96 

-0.53 

0.67 

24 

4695 

0J2799 

0.1632 

-0.0112 

9.5103 

30  lao 

8.02 

4.68 

+0.32 

29 

4700 

+0.1544 

0.2682 

+0.0089 

9.4904 

60  2&0 

-5.08 

8.82 

-OJ29 

Oct 

4 

4705 

-0.0084 

0.3080 

0.0268 

9.4909 

92    1.6 

+0.25 

10.09 

0.87 

9 

4710 

ai691 

0.2731 

a0383 

9.5117 

122    3.4 

4.80 

7.77 

1.09 

14 

4715 

0.2953 

0.1808 

0.0418 

9.5438 

148  33.1 

6.71 

4.12 

0.95 

19 

4720 

0.3713 

+0.0619 

0.0384 

9J5781 

171  ia4 

6.70 

-  1.14 

0.69 

24 

4725 

0.3980 

-0.0742 

0.0292 

9.6089 

190  42.4 

5.78 

-¥  1.10 

0.43 

29 

4730 

0.3805 

0.2010 

0.0171 

9.6338 

207  49.9 

4.63 

2.45 

0.21 

Nov. 

3 

4735 

0.3277 

0.3075 

+0.0033 

9.6521 

223  19.7 

3i»2 

3.30 

-0.03 

8 

4740 

0.2480 

0.3889 

-0.0107 

9.6638 

237  47.5 

2.47 

3.86 

+0.10 

13 

4745 

0.1495 

a4413 

0.0239 

9.6688 

251  42.6 

1.44 

4.23 

0.23 

18 

4750 

-0.0402 

0.4615 

0.0354 

9.6673 

265  30.9 

+0.40 

4.47 

0.34 

23 

4755 

+0.0721 

0.4478 

0.0443 

9.6593 

279  37.5 

-0.73 

4.59 

0.45 

28 

4760 

0.1785 

0.3995 

0.0498 

9.6446 

294  29.5 

2.02 

4^ 

0.56 

Dec, 

3 

4765 

0.2696 

0.3166 

0.0509 

9.6233 

310  38.8 

3.54 

4.16 

0.67 

8 

4770 

0.3333 

0.2025 

0.0470 

9.5955 

328  44.8 

5.30 

3.23 

0.74 

13 

4775 

0.3569 

-0.0648 

0.0374 

9.5627 

349  34.7 

7.13 

+  1.30 

0.75 

18 

4780 

0.3268 

+0.0820 

0.0224 

9.5291 

13  56.5 

8.26 

-2.08 

0.57 

23 

4785 

0.2354 

0J2121 

-0.0031 

9.5002 

42  10.3 

7.24 

6.52 

+0.09 

28 

4790 

+0.0909 

0.2934 

+0.0167 

9.4879 

73  15.6 

-ao4 

9.82 

-0.56 

33 

4795 

-0.0757 

0.3026 

0.0323 

9.4973 

104  33.7 

+2.37 

9.48 

1.01 

38 

4800 

-0.2257 

+0^2415 

+0.0407 

9.5239 

133  17.4 

+5.88 

-6.30 

-1.06 

VENUS. 

1871. 

JolUn 

X. 

y- 

Z. 

Radlaa 
Vector. 

Longltiide  in 
Orbit 

X. 

«» 

--,. 

X, 

940 
4425 

+0.2296 

-0.6904 

-0.0234 

9.8621 

288''26'.3 

-7.23 

+21.74 

+0.74 

Jan* 

2 

4430 

0.3223 

0.6523 

0.0282 

9.8622 

296  20.8 

10.13 

20.52 

0.89 

7 

4435 

0.4089 

0.6017 

0.0324 

9.8623 

304  15.0 

12.86 

18.92 

1.02 

12 

4440 

0.4877 

0.5395 

0.0361 

9.8623 

312    9.1 

15.34 

16.97 

1.13 

17 

4445 

0.5572 

0.4671 

0.0389 

9.8623 

320    3.3 

17.53 

14.69 

1.22 

22 

4450 

0.6160 

0.3859 

0.0411 

9.8622 

227  57.6 

19.37 

12.14 

1.29 

27 

4455 

0.6630 

0.2972 

0.0425 

9.8620 

335  52.1 

20.88 

9.36 

1.34 

Feb. 

1 

4460 

0.6973 

0^2028 

0.0430 

9.8618 

343  47J2 

21S)9 

6.40 

1.36 

6 

4465 

0.7182 

0.1045 

0.0428 

9.8615 

351  42.7 

22.69 

3.30 

i;j5 

11 

4470 

0.7253 

-0.0042 

0.0417 

9.8612 

359  38.8 

22.97 

+  0.13 

1.32 

16 

4475 

0.7184 

+0.0962 

0.0398 

9.8609 

7  35.6 

22.80 

-ao5 

1.26 

21 

4480 

0.6977 

0.1948 

0.0372 

9.8605 

15  33.2 

22.20 

ai9 

1.18 

26 

4485 

0.6635 

0.2895 

0.0338 

9.8602 

23  31.6 

21.16 

9J24 

1.08 

March  3 

4490 

0.6164 

0.3787 

0.0298 

9.8598 

31  30.9 

19.72 

12.11 

0.95 

8 

4495 

0.5573 

0.4605 

0.0252 

9.8593 

39  31.0 

17.88 

14.77 

0.81 

13 

4500 

0.4873 

0.5333 

0.0201 

9.8589 

47  32J2 

15.68 

17.15 

0.65 

18 

4505 

0.4077 

0.5956 

0.0146 

9.8584 

55  34.2 

13.16 

19.23 

0.47 

23 

4510 

0.3202 

0.6462 

0.0088 

9.8581 

63  37.2 

10.37 

20.91 

0.29 

28 

4515 

0.2264 

0.6841 

-0.0029 

9.8577 

71  40.9 

7.35 

22.20 

+0.09 

April 

2 

4520 

0.1281 

0.7086 

+0.0031 

9.8574 

79  45.5 

4.17 

23.02 

-0.12 

7 

4525 

+0.0273 

0.7190 

0.0091 

9.8571 

87  50.8 

-  0.89 

23.41 

0.30 

12 

4530 

-0.0742 

0.7152 

0.0148 

9.8569 

95  56.7 

+  2.42 

23^ 

0.48 

17 

4535 

-0.1743 

+0.6972 

+0.0203 

9.8566 

104    3.1 

+  5.70 

-22.78 

-0.66 

KOTC— The  Epoch  If  the  SfOS^OOOth  daj  of  the  Julian  Period  » 1873,  Julj  99^ 
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.  VENUS. 

1871.     . 

Jnllan 
Day. 

X. 

y- 

z. 

Radiiu 
Vector. 

Longitode  in 
OrUt 

X. 

«■ 
""7'* 

April 

22 

240 

4540 

.<U8710 

40.6653 

40.0254 

9.8565 

112*'  9!9 

4.  SJS9 

-21.77 

-083 

27 

4545 

0.3623 

0.6202 

0.0299 

9.8564 

120  17.0 

11.86 

2O30 

0.98 

May 

2 

4550 

0.4463 

0.5627 

0.0339 

9.8564 

128  24.3 

14.61 

ia42 

1.11 

7 

4555 

0.5215 

0.4940 

0.0372 

9.8564 

136  31.5 

17.07 

16.17 

1J22 

12 

4560 

05862 

04154 

0i)397 

9.8564 

144  3a7 

19.19 

13.59 

1^ 

17 

4565 

0.6393 

0.3287 

0.0415 

9.8566 

152  45.6 

2090 

10.75 

1J36 

22 

4570 

0.6796 

0.2354 

0.0424 

9A'i6R 

160  52.1 

22.18 

7.68 

1.38 

27 

4575 

0.7061 

01373 

0.0425 

9.8570 

168  58.2 

23.02 

4.48 

1.39 

June 

1 

4560 

0.7185 

40.0366 

0.0418 

9.8573 

177    3.7 

23.37 

-  L19 

1.36 

6 

4585 

07167 

-0.0649 

0.0402 

9.8576 

185    &5 

23.26 

4-2.11 

1.30 

11 

4590 

0.7009 

O1650 

0.0378 

9.8580 

193  12.5 

22.69 

5.34 

L22 

16 

4595 

0.6716 

0.2619 

0.0347 

9.8584 

201  15.6 

21.69 

8.46 

1.12 

21 

4600 

06291 

0.3537 

0.0309 

9.8588 

209  17.9 

20M 

11.39 

0.99 

26 

4605 

0JJ743 

0.4386 

0.0265 

9.8592 

217  19.3 

18.44 

14.09 

0.85 

July 

1 

4610 

0JS082 

0.5149 

O0216 

9.8596 

225  19.8 

16J5J7 

16.48 

0.69 

6 

4615 

0.4323 

0.5812 

OOl^ 

9.8600 

233  19.4 

13.80 

18.56 

0.52 

i 

11 

4620 

0.3479 

0.6361 

O0106 

9.8604 

241  lai 

11.08 

20.25 

034 

16 

4625 

0.2568 

0.6788 

4O0047 

9.8608 

249  15.9 

8.15 

21.55 

-0.15 

21 

4630 

O1608 

0.7083 

-0.0012 

9.8611 

257  12.9 

5.09 

22.44 

40i)3 

26 

4635 

-0.0616 

0.7242 

O0072 

9.8614 

265    9.4 

4-  1.95 

22.90 

023 

31 

4640 

+0.0387 

0.7261 

0.0130 

9.8617 

273    5.0 

-  1J22 

22.91 

041 

Aug. 

5 

4645 

01383 

0.7142 

0.0185 

9.8619 

281    Ol 

4.35 

22.50 

058 

10 

4650 

0.2353 

0.6885 

0.0237 

9.8621 

288  54.8 

7.41 

21.67 

0.75 

15 

4655 

0.3277 

0.6496 

0.0284 

9.8622 

296  49.4 

10.31 

20.43 

0.89 

20 

4660 

0.4139 

0.5963 

0.0326 

9.8623 

304  43.5 

laoi 

18.81 

1.03 

25 

4665 

0.4922 

0.5356 

0.0362 

9.8623 

312  37.6 

15.47 

16.83 

L14 

30 

4670 

0,5610 

0.4626 

0.0391 

9.8622 

320  31.8 

17.64 

14i»5 

1J33 

Sept. 

4 

4675 

0.6191 

0.3808 

0.0412 

9.8622 

328  26.1 

i9.48 

11.98 

IM 

9 

4680 

0.6654 

0.2917 

0.0425 

9.8620 

336  20.7 

20.96 

9.19 

1.34 

14 

4685 

0.6989 

O1970 

0.0430 

9.8618 

344  15.8 

22.03 

021 

1.36 

19 

4690 

0.7190 

-0.0965 

0.0427 

9.8615 

352  11.3 

22.71 

4- ail 

1^ 

24 

4695 

0.7253 

+0.0019 

0.0416 

9.8612 

0    7.5 

22i)6 

-  0.06 

im 

29 

4700 

0.7176 

O1022 

0.0397 

9.8609 

8    4.3 

22.78 

a25 

1.26 

Get. 

4 

4705 

0.0961 

0.2006 

0.0370 

9.8605 

16    1.9 

22.15 

6.88 

1.17 

9 

4710 

0.6610 

0.2951 

0.0336 

9.8601 

24    0.4 

21.09 

9.41 

im 

14 

4715 

0.6132 

0.3838 

0.0295 

9.8597 

31  59.7 

19.62 

12.28 

095 

19 

4720 

0.5534 

0.4651 

0.0245 

9.8593 

39  59.9 

17.75 

14.92 

O80 

24 

4725 

0.4828 

0.5373 

0.0194 

9.8589 

48    1.0 

15.53 

17J» 

0.64 

29 

4730 

0.4028 

0.5990 

0.0141 

9.8585 

56    3.1 

12.99 

19.32 

0.46 

Nov. 

3 

4735 

0.3148 

0.6488 

0.0085 

9.8580 

64    6.0 

1019 

21M 

0.27 

8 

4740 

0.2207 

0.6860 

-0.0025 

9.8577 

72    9.9 

7.16 

22J25 

40.06 

13 

4745 

01223 

0.7097 

40.0035 

9.8574 

80  14.4 

3.97 

23.07 

-0.13 

18 

4750 

40.0213 

07193 

0.0094 

9.8571 

88  19.7 

-  0.69 

2a43 

031 

23 

4755 

^.0800 

0.7145 

0.0152 

9.8569 

96  25.5 

4-2.61 

23.32 

0.49 

28 

4760 

01798 

0.6957 

0.0206 

9.8567 

104  31.9 

5.88 

22.74 

0.67 

Dec 

3 

4765 

0.2761 

0.6630 

0.0257 

9.8565 

112  38.7 

9.03 

21.69 

0.84 

8 

4770 

0.3668 

0.6172 

0.0302 

9.8564 

120  45.8 

12.00 

20J20 

0.99 

13 

4775 

0.4501 

0.5590 

0.0341 

9.8564 

128  52.9 

14.73 

18.30 

1.12 

18 

4780 

05244 

04897 

0.0374 

9.8564 

137    0.2 

17.17 

1003 

1.22 

23 

4785 

0.5883 

0.4106 

0.0399 

9.8565 

145    7.4 

19.25 

13.43 

1.30 

28 

4790 

0.6406 

0.3234 

0.0416 

9.8566 

153  14.2 

20M 

10.57 

1.36 

33 

4795 

-0.680J 

40.2295 

4O0424 

9.8568 

161  20.6 

+22.21. 

-7.50 

-1.39 

Hon.— Tb«  Bpoeh  b  Um  840S,OOOUi  d^  of  the  Jallaa  Period  ^  1879,  July  99. 
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1 

THE    EARTH. 

1     "' 

1. 

Jalimn 
Day. 

X. 

y- 

Z. 

Log 
Radhtt 
Vector. 

Longitude  in 
Orbit. 

X. 

tiO 

! 

e       1 

4420'  -0.0803 

+0.9831'    0.0000'   9.9928 

91  46.3 

+0.43 

-ia79 

0.00 

Jan. 

2 

4430      0.2038 

OXm\\               i   9.9927 

101  57.8 

2.86 

13.50 

12 

4440     0.3708 

0.9111 

9.9927 

112    9.1 

5.20 

12.79 

22 

4450,    0.5265 

0.8318 

!   9.9992 

122  19.9 

7.:i6 

11.66 

Feb. 

1 

4460 1    0.6658 

0.7268 

9.9987 

132  29.4 

9.27 

10.13 

11 

4470:    0.7845 

0.5995 

9.9945 

142  36.9 

10.87 

8.31 

21 

44801    0.8792 

0.4539 

9.9954 

152  42.1 

12.11 

a25 

March  3 

4490 

0.9473 

0.2943 

9.9965 

162  44.5 

12.95 

4.02 

; 

13 

4500 

0.9867 

+0.1258 

9.9976 

172  43.9 

13.38 

-  1.71 

f 

23 

4510 

0.9963 

-0.0464 

9.9989 

182  40.0 

13J» 

+  0.62 

;  April 

2 

4520 

0.9764 

0.2171 

0,0001 

192  32.6 

13.00 

2.89 

12 

4530 

osmi 

0.3817 

0.0013 

202  21.9 

12JS24 

5.05 

22 

4M0 

0.8518 

0.5350 

0.0025 

212    8.0 

11.16 

7.02 

May 

2 

4550 

0.7511 

0.6727 

0.0036 

221  50.9 

9.78 

8.75 

12 

4560 

0.6289 

0.7912 

0.0046 

231  30.9 

8.13 

10.22 

22 

4570 

0.4888 

0.8870 

0.0055 

241  18.4 

6J28 

11.39 

June 

1 

4580 

0.3347 

0i^76 

0.0062 

250  43.9 

4J28 

12.24 

11 

4590 

0.1711 

1.0011 

0.0067 

260  17.9 

2.18 

12.75 

21 

4600 

-0.0027 

1.0165 

0.0071 

269  50.7 

+.0.04 

12.91 

July 

1 

4610 

+0.1657 

1.0033 

0.0072 

270  22.8 

-2.10 

12.r3 

11 

4620 

0.3295 

0.9618 

0.0071 

288  54.7 

4.18 

12.21 

21 

4630 

0.4841 

0.8933 

0.0069 

298  27.2 

6.16 

11.37 

. 

31 

4640 

0.62o0 

0,7997 

0.0064 

308    0.8 

7.98 

10.21 

Aug. 

10 

4a50 

0.7482 

06833 

0.0057 

317  35.8 

9.60 

8.76 

20 

4660 

0.8502 

0.5477 

0.0049 

327  12.7 

10.97 

7.07 

30 

4670 

0.9279 

0.3965 

0.0039 

336  51.9 

1205 

5.15 

Sept 

9 

4680 

0.9791 

0.2339 

I   0.0029 

346  33.9 

12.81 

3.06 

19 

4690 

1.0019 

-0.0645 

0.0017 

356  19.0 

13.21 

+  0.85 

29 

4700 

0.9954 

+0.1068 

0.0005 

6    7.3 

13.23 

-  1.42 

Oct. 

9 

4710 

0.9597 

0.2749 

9.9992 

15  59.0 

12.87 

3.69 

19 

4720 

0.8955 

0.4348 

9.9980 

25  54.1 

12.11 

5.88 

29 

4730 

0.8045 

0.5817 

9.9968 

35  52.5 

10.97 

7.93 

Nov. 

8 

4740 

0.6891 

0.7111 

9.9957 

45  54.1 

9.47 

9.78 

18 

4750 

0.55  >7 

0.8187 

9.9947 

55  58.6 

7.65 

11.33 

28 

4760 

0.3996 

0.9014 

9.9939 

66    5.6 

5.56 

12.54 

Dec 

8 

4270 

0.2342 

0.9566 

9.9933 

76  14.6 

3.27 

1.3.37 

18 

4780 

+0.0615 

0.9820 

9.9929 

86  25.0 

-  0.86 

13.76 

28 

4790 

-0.1131 

0.9768 

9.9927 

96  36.3 

+  1.59 

13.71 

38 

4800 

-0.2842 

+09415 

0.0000 

9.9927 

106  47.9 

+.a99 

-13J21 

0.00 

MARS. 

1871. 

Jnllaa 

X, 

y- 

Z. 

Radial 
Vector. 

LoDgltade  In 
Orbit. 

«9 

^ 

'7'' 

340     1 

O         1 

4420    -1.2945 

+1.0407    +0.0536 

0.2206 

141  12.3 

+0.50 

-0.40 

-ao2 

Jan. 

2 

4430      1.3721 

0.9401      0.0533 

0.2212 

145  35.1 

0.53 

0.36 

0.02 

12 

4440      1.4410 

0.8335'    0.0527 

0.2215 

149  57.3 

0.55 

0.32 

0.02 

22 

4450 1    1.5006 

0.7215      0.0518 

0.2216 

154  19J2 

0.57 

0.28 

0.02 

Feb. 

1 

4460 1    1.5507 

0.6049     0.0505 

0.2215 

158  41.1 

0.59 

0J» 

0.02 

• 

11 

4470     1.5908 

0.4844      0.0489     0.2210 

163    3.4 

0.61 

0.19 

0.02 

21 

4480    -1.6206 

+0.3608    +0.0470     0.2204 

167  26.4 

+0.62 

-0.14 

-0.02 

NOTE.— Tho  Epoch  ti  the  2405.000tb  day  of  the  Julian  Period  =  1879.  Jnlj  8& 
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MARS. 

! 

1871. 

Jnltaa 
Day. 

X. 

y- 

Z. 

Log 
Radiof 
Vector. 

Longltade  in 
Orbit. 

— -X. 

r' 

240 

O    1 

March  3 

4490 

-1.6400 

+0.2349 

+0.0448 

0.2194 

171  50.4 

40.64 

-O.09 

-jOM 

13 

4500 

1.6488 

+0.1074 

0.0422 

0.2182 

176  15.7 

0.65 

-0.04 

0.02 

23 

4510 

1.6467 

-0.0207 

0.0094 

0.2168 

180  42.6 

0/15 

+0.01 

ao2 

April  2 

4520 

1.6338 

0.1487 

0.0364 

0.2151 

185  11.4 

0.65 

0.0H 

aoi  i 

"^   12 

4530 

1.6099 

0.2757 

0.0331 

0.2132 

189  42.5 

0.65 

0.11 

aoi 

22 

4540 

1.5751 

0.4008 

0,0296 

0.2110 

194  16.1 

0.65 

0.16 

0.01 

May   2 

4550 

1.5295 

0.5232 

0.0259 

0.2086 

198  52.7 

0.64 

0.22 

0.01 

12 

4560 

1.4731 

0.6419 

0.0220 

0.2060 

203  32.4 

0.63 

0.27 

0.01 

22 

4570 

1.4063 

0.7561 

0.0179 

0J2032 

208  15.6 

0.61 

0.33 

0.01 

June   1 

4580 

1.3292 

0.8647 

0.0137 

0.2002 

213  2.6 

0.59 

0.38 

-aui 

11 

4590 

1.2423 

0.9669 

0.0094 

0.1971 

217  53.7 

0.56 

0.44 

0.00 

21 

4600 

1.1459 

1.0618 

0.0051 

0.1938 

222  49.2 

0.53 

0.49 

0.OO 

July   1 

4610 

1.0407 

1.1485 

+0.0007 

0.11K)3 

227  49.3 

0.49 

OJM 

0.00 

11 

4620 

0iW2 

1.2260 

-0.0038 

0.1867 

232  54.4 

0.45 

0.60 

aoo 

21 

4630 

0.8062 

1.2935 

0.0081 

0.1830 

238  4.6 

0.40 

0.65 

aoo 

31 

4640 

0.6784 

1.3503 

0.0124 

0.1793 

243  20.1 

0.35 

0.69 

40X)1 

Aug.  10 

4650 

0.5449 

1.3954 

0.0166 

0.1755 

248  41.2 

0.29 

0.73 

om 

20 

4660 

0.4065 

1.4283 

0.0207 

0.1718 

254  7.8 

0.22 

0.77 

OJOl 

30 

4670 

0.2645 

1.4483 

0.0246 

0.1680 

259  40.2 

0.15 

0.80 

0.01 

Sept  9 

4680 

-0.1200 

1.4549 

0.0282 

0.1644 

265  18.2 

+0.07 

0.83 

0.02 

19 

4690 

•fO.0256 

1.4477 

0.0316 

0.1608 

271  2.0 

-0.01 

0.84 

0.02 

29 

4700 

0.1709 

1.4263 

0.0346 

0.1574 

276  51.2 

0.10 

0.85 

0.02  . 

Oct.   9 

4710 

0.3146 

1.3908 

0.03r3 

0.1542 

282  45.9 

0.19 

0.85 

0.02 

19 

4720 

0.4550 

1.3411 

0.0397 

0.1513 

288  45.6 

0.28 

0.83 

0.03 

29 

4730 

0.5907 

1.2774 

0.0416 

0.1486 

294  49.9 

0.37 

0.81 

ao3 

Nov.   8 

4740 

0.7201 

liM)03 

0.0431 

0.1462 

300  58.6 

0.46 

0.77 

0.03 

18 

4750 

0.8418 

1.1102 

0.0441 

0.1442 

307  11.0 

0.55 

0.72 

ao3 

28 

4760 

0i)543 

1.0080 

0.0447 

0.1426 

313  26.4 

0.63 

0.66 

ao3  1 

Dec.   8 

4770 

1.0563 

0.8947 

0.0447 

0.1414 

319  44.4 

0.70 

0.59 

0.03  1 

18 

4780 

1.1465 

0.7714 

0.0443 

0.1407 

326  4.0 

0.77 

0.52 

0.03 

28 

4790 

1.2238 

0.6395 

0.0433 

0.1404 

3(^24.6 

0.82 

043 

0.03 

38 

4800 

+1.2875 

-0.5004 

-0.0419 

0.1405 

338  45.3 

-0.86 

+0.33 

40.03 

JUPl 

TER. 

1871. 

Julian 
Day. 

X. 

y- 

z. 

Radloa 
Vector. 

Longitude  In 
OrbiU 

z. 

«« 

-"?" 

z. 

240 

4420 

+0.68450 

45.05460 

-0.03373 

0.70764 

82  17  3 

-23.30 

-172.08 

+1.15 

Jan   2 

4430 

0.60872 

5.06775 

0.03206 

0.70793 

83  8  50 

20.67 

172.18 

1.00 

12 

4440 

0.53279 

5.07974 

0.03039 

0.70822 

84  0  32 

18.06 

172.24 

1.03 

22 

4450 

0.45675 

5.09061 

0.02872 

0.70852 

84  52  10 

15.45 

172.26 

Oi)7 

Feb.   1 

4460 

0.38062 

5.10036 

0.02703 

0.70881 

85  43  44 

12.85 

172J24 

0.91 

11 

4470 

0.30441 

5.10899 

0.02534 

0.70911 

86  35  13 

10.26 

172.17 

0.85 

21 

4480 

0.22813 

5.11(^9 

0.02Jm 

0.70941 

87  26  39 

7.67 

172.07 

0.79 

March  3 

4490 

0.15181 

5.12286 

0.02194 

0.70971 

88  18  0 

5.09 

171.93 

0.74  ' 

13 

4500 

+0.07545 

5.12810 

0.02023 

0.71001 

89  9  16 

-2.53 

171.75 

0.68  : 

23 

4510 

-0.00093 

5.13221 

0.01852 

0.71031 

90  0  29 

+  0.03 

171.53 

0.62  1 

April  2 

4520 

0.07731 

5.13520 

0.01681 

0.71061 

90  51  37 

2.58 

171.27 

0.56  . 

^       12 

4530 

0.15367 

5.13707 

0.01509 

0.71091 

91  42  41 

5.12 

170.98 

0.50  1 

22 

4540 

0.22999 

5.13782 

0.01337 

0.71122 

92  33  41 

7.64 

170.65 

0.4i 

May   2 

4550 

-0.3062(> 

+5.13745 

-0.01165 

0.71152 

93  24  36 

+10.15 

-170.28 

+0.:J9  1 

MOTC— The  Kpoch  ii  the  2403.000th  day  of  the  Julian  Period  »  1872.  July  33. 
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• 

JUPITER. 

i»ri. 

JnlUw 

X. 

y- 

Z. 

Radiiu 
Victor. 

Longitude  in 
Orbit. 

X. 

-y- 

z. 

May  12 

340 

4560 

-0.38247 

+5.13597 

-0.00992 

0.71182 

94  \i^ 

+12.65 

-169.87 

+0.33 

22 

4570 

0.45860 

5.13337 

0.00819 

0.71213 

95  6  14 

15.14 

16J).43 

0.27 

Juoe  1 

4580 

0.53462 

5.12i>67 

0.00646 

0.71244 

95  56  57 

17.61 

168i)5 

0.21 

11 

4590 

0.61053 

5.12485 

0.00472 

0.71274 

96  47  35 

20.07 

168.43 

0.16 

21 

4600 

0.68631 

5.11892 

0.00299 

0.71305 

97  38  9 

22.51 

167.88 

0.10 

July  1 

4610 

0.76194 

5.11190 

-0.00126 

0.713a5 

98  28  39 

24.94 

167.30 

+0.04 

11 

4620 

0.83741 

5.10378 

+0.00048 

0.71366 

99  19  5 

27.35 

166.68 

-0.02 

21 

4630 

0.91270 

5.09457 

0.00221 

0,7J»I7 

100  9  26 

29.74 

166.03 

0.07 

31 

4640 

0.98779 

5.08427 

0.00395 

0.71427 

100  59  43 

32.12 

165.34 

0.13 

Aug.  10 

4650 

1.06267 

5.07288 

0.00568 

0.71459 

101  49  55 

34.48 

164.62 

0.18 

20 

4660 

1.13733 

5.06042 

0.00741 

0.71489 

102  40  4 

36.83 

163.87 

0.24 

30 

4670 

1.21174 

5.04688 

0.00914 

0.71519  103  30  8| 

39.16 

163.08 

0.30 

Sept  9 

4680 

1.28590 

5.03227 

0.01087 

0.71550 

104  20  8 

41.47 

162.27 

0.35 

19 

4690 

1.35979 

5.01660 

0.01260 

0.71581 

105  10  4 

4a76 

161.43 

0.41 

29 

4700 

1.43339 

4.991)87 

0.01432 

0.71611 

105  59  55 

46.03 

160.55 

0.46 

Oct  9 

4710 

1.50668 

4.98209 

0.01604 

0.71642 

106  49  42 

48.28 

150.64 

0.51 

19 

4720 

1.57966 

4.96326 

0.01776 

0.71672 

107  39  25 

50.51 

158.70 

0.57 

29 

4730 

1.65231 

4.94339 

0.01947 

0.71703 

108  29  4 

52.72 

157.73 

0.62 

Nov.  8 

4740 

1.72462 

4.92249 

0.02118 

0.71733 

109  18  39 

54.92 

156.73 

0.67 

18 

4750 

1.79657 

4.90057 

0.02289 

0.71763 

110  8  9 

57.09 

155.71 

0.73 

28 

4760 

1.86814 

4.87763 

0.02459 

0.71794 

110  57  36 

59.24 

154.66 

0.78 

Dec  8 

4770 

1.939:12 

4.85;j67 

0.02628 

0.71824 

111  46  58 

61.37 

153.58 

0.83 

18 

4780 

2.01010 

4.82870 

0.02797 

0.71854 

112  36  16 

63.47 

152.47 

0.88 

28 

4790 

2.08046 

4.80273 

0.02965 

0.71884 

113  25  30 

65.55 

151.34 

0.93 

38 

4800 

-2.15039 

+4.77578 

+0.08133 

0.71914 

114  14  40 

+67.62 

-150.18 

-0.99 

* 

SAT 

URN. 

1871. 

Jnllan 
Day. 

X. 

I/' 

z. 

Log 
Radius 
Vector. 

Longitude  iu 
Orbit. 

-0.23 

k' 

-7'' 

S40 
4420 

+0.17385 

- 10.04840 

+0.16065 

1.00221 

270  58  21 

+13.38 

0.21 

Jan   2 

4430 

0.22652 

10.04741 

0.15852 

1.00222 

271  16  23 

0.30 

13.38 

0.21 

12 

4440 

0.27919 

10.04614 

0.15638 

1.00222 

27134  26 

0.37 

13.38 

0.21 

22 

4450 

0.33185 

10.04458 

0.15424 

1.00222 

271  52  28 

0.44 

13.37 

0.21 

Feb.  1 

4460 

0.38450 

10.04273 

0.15210 

1.00222 

272  10  30 

0.51 

13.37 

0.20 

11 

4470 

0.43714 

10.04059 

0.14995 

1.00222 

272  28  32 

0.58 

13.37 

0.20 

21 

4480 

0.48977 

10.08815 

0.14780 

1.00222 

272  46  34 

0.65 

13.37 

0.20 

Maroh3 

4490 

0.54239 

10.03542 

0.14564 

1.00221 

273  4  36 

0.72 

13.36 

0.19 

13 

4500 

0.59499 

10.03240 

0.14348 

1.00221 

273  22  38 

0.79 

13.36 

0.19 

23 

4510 

0.64757 

10.02909 

0.14131 

1.00221 

273  40  40 

0.86 

13.36 

0.19 

April  2 

4520 

0.70014 

10.02548 

0.13914 

1.00220 

273  58  42 

0.93 

13.35 

0.19 

12 

4530 

0.75268 

10.02159 

0.13697 

1.00220 

274  16  45 

1.00 

13.37 

0.18 

22 

4540 

0.80520 

10.01741 

0.13479 

1.00219 

274  34  47 

1.07 

13.34 

0.18 

May  2 

4550 

0.85770 

10.01293 

0.13261 

1.00219 

274  52  49 

1.14 

13.34 

0.18 

12 

4560 

0.91017 

10.00816 

ai3043 

1.00218 

275  10  51 

1.21 

13.33 

0.17 

22 

4570 

0.96262 

10.00310 

0.12824 

1.00217 

275  28  54 

IM 

13.32 

0.17 

June  1 

4580 

1.01504 

9.99775 

0.12605 

1.00216 

275  46  56 

1.35 

13.32 

0.17 

11 

4590 

1.06743 

9.99210 

0.12385 

1.00215 

276  4  59 

1.42 

13.31 

0.16 

21 

4600 

1.11978 

9.98616 

0.12165 

1.00214 

276  23  1 

1.49 

13.31 

0.16 

July  1 

4610 

1.17210 

9.97994 

0.11944 

1.00213 

276  41  3 

1.56 

13.30 

0.16 

11 

4620 

+1.22439 

-9.97343 

+0.11723 

1.00212 

276  59  5 

-1.63 

+13.29 

-0.16 

NOTK.— The  Epoch  li  the  9405,000ih  daj  of  the  Jnllan  Pwold  =  1873,  Jnlj  8S. 
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SATURN, 

18T1. 

Joliaa 
Day. 

Z. 

y- 

Z. 

Radiof 
Vector. 

Longitude  in 
Orbit. 

1^ 

July  21 

240 

4630 

+liJ7665 

-9.96663 

+0.11502 

1.00211 

277  17    8 

-1.70 

+13.28 

-0.15 

31 

4640 

1.32887 

9.95953 

0.11281 

1.00210 

277  35  11 

1.77 

13iJ7 

0.15 

Aug.  10 

4650 

1.38105 

9.95214 

0.11059 

1.00208 

277  53  14 

1.84 

ia26 

0.15  ' 

^  20 

4660 

1.43319 

9.94446 

0.10837 

1.00207 

278  11  17 

1.91 

13.25 

0.15  , 

30 

4670 

1.48529 

9.93650 

0.10615 

1.00206 

278  29  20 

1.98 

13.24 

0.14 

Sept.  9 

4680 

li»3735 

9.92825 

0.10392 

1.00204 

278  47  23 

2.05 

13iM 

0.14 

19 

4690 

1.58936 

9.91971 

0.10169 

1.00203 

279    5  26 

2.12 

ia23 

0.14 

29 

4700 

1.64133 

9.91088 

0.09946 

1.00201 

279  23  29 

2.19 

ia22 

0.13 

Oct.    9 

4710 

1.69325 

9.90176 

0.09722 

1.00199 

279  41  32 

2.26 

13.20 

0.13 

19 

4720 

1.74512 

9.89235 

0.09498 

• 

1.00197 

279  59  35 

2.33 

13.19 

ai3 

29 

4730 

1.79694 

9.88266 

0.09274 

1.00196 

280  17  39 

2.40 

iai8 

0.12 

Nov.    8 

4740 

1.84871 

9.87268 

0.09050 

1.00194 

280  35  42 

2.47 

13.17 

0.12 

18 

4750 

1.90043 

9.86241 

0.08825 

1.00192 

280  53  46 

2.54 

13.16 

OM 

28 

4760 

1.95209 

9.85185 

0.08600 

1.00190 

281  11  50 

2.61 

iai5 

0.12 

Dec.    8 

4770 

2.00369 

9.84101 

0.08375 

1.00188 

281  29  54 

2.67 

iai3 

0.J1 

18 

4780 

2.05524 

9.82988 

0.08150 

1.00185 

281  47  58 

2.74 

13.12 

OJl 

28 

4790 

2.10673 

9.81846 

0.07924 

1.00183 

282    6    2 

2.81 

13.11 

0.11 

38 

4800 

^15816 

-9.80675 

+0.07698 

1.00181 

28224    6 

-2.88 

+iaio 

-aio 

URANUS. 

1971. 

Jnliui 
Dnj. 

X. 

y- 

z. 

Log 
Radiot 
Vector. 

Loncitodaln 
Orbit. 

X. 

«* 

"^** 

240 

4400 

-7.59418 

+17.02679 

+0.16485 

1.27055 

114    2  15 

+OJ23 

-0.51 

-0.01 

JaD.   12 

4440 

7.73934 

16.95485 

0.16645 

1.27041 

114  32    7 

0.23 

0.51 

0.01 

Feb.  21 

4480 

7.88396 

16.88157 

0.16804 

1.27027 

115    2    0 

0.24 

OJ^l 

0.01 

April  2 
May  12 

4520 

8.02797 

16.80705 

0.16962 

1.27014 

115  31  54 

0.24 

0.50 

0.Q1 

4560 

8.17136 

16.73127 

0.17118 

1.27000 

116    1  49 

oa^ 

0.50 

0.01 

June  21 

4600 

8.31414 

ia65427 

0.17270 

1.27986 

116  31  45 

0.25 

0.50 

0.01 

July  31 

4640 

8.45633 

16.57603 

0.17425 

1.27973 

117    1  43 

0JJ5 

0.49 

0.01 

Sept   9 

4680 

8.59790 

1^49655 

0.17579 

1.27960 

117  31  41 

0.26 

0.49 

0.01 

Oct.  19 

4720 

8.73882 

16.415831  0.17731 

1.27946 

118    1  41 

0.26 

0.49 

0.01 

Nov.  28 

4760 

8.87912 

16.33393 

0.17882 

1.27933 

118  31  42 

0.26 

0.48 

0.01 

Dec.  38 

4800 

1-9.01878 

4-16.25082 

k0.18029 

1J27920 

119    1  45 

+0.27 

-0.48 

-0.01 

NEPTUNE. 

1871. 

jnllMi 
I>ay. 

X. 

y- 

Z. 

Rndiof 
Vector. 

Longitude  In 
Oftit. 

— y- 
1^ 

•» 
""7*' 

240 

4400 

407.8897 

+10.5600 

-0.8738 

1.47473 

20**45A 

-0J» 

-0.10 

+0X)1 

Jan.   12 

4440 

27.8440 

ia6801 

0.8751 

1.47472 

20  59.6 

0.26 

0.10 

0.01 

Feb.  21 

4480 

27.7978 

10.7981 

0.8764 

1.47472 

21  Ua 

0.26 

0.10 

0.01 

April  2 
Ay  12 

4520 

27.7511 

10i)158 

0.8777 

1.47471 

21  28.8 

0.26 

0.10 

aoi  < 

4560 

27.7039 

1L0333 

0.8789 

1.47470 

21434 

0.26 

0.10 

0.01 

June  21 

4600 

27.6562 

11.1506 

0.8802 

1.47469 

21  58J0 

OM 

0.11 

0.01 

July  31 

4640 

27.6080 

11.2677 

0.8814 

1.47468 

22  12j6 

0J26 

0.11 

OOl 

Sept   9 

4680 

27.5593 

11.3846 

0.8826 

1.47467  t  22  27J2 

0.26 

0.11 

0.01 

Oct  19 

4720 

27.5100 

11.5012 

0.8838 

1.47466  j   22  41.8 

0.26 

0.11 

0.01 

Nov.  28 

4760 

27.4602 

11.6176 

0.8850 

1.47466'   22  56.4 

0.26 

OJl 

aoi 

Dee.  38 

4800 

1437.4099 

4-11.7338 

-0.8861 

1.474651   23  11.0 

-0.26 

^.11 

+0.01J 

NOTC^Tlio  Epoch  ts  the  i406,000ih  day  of  tbo  Jnlitia  Peroid  ^  187-2,  July  29i 


PliANETS* 


4M>9 


INCLINATIONS  AND  NODES. 


Planet. 


Mercury 

Venus 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 


Inclination. 


0  I  II 

7  0  9.8 

3  23  35.4 

1  51  1.8 

1  18  35.1 

2  29  19.2 

0  46  30.2 

1  46  54.3 


IncreRne  in  100 
Days. 


+0.01947 
+0.01195 
—0.00586 
—0.06189 
—0.03824 
+0.00835 
—0.09020 


T^nflritnde  of 
AsMndiog  Node 


o    I        II 

46  49  3 
75  33  5 
48  34  2 
99  7  16 

112  30  56 
73  20  59 

130  22  29 


Increase  in  100 
Days. 


+11.643 
9.004 
7.585 
9.402 
8.425 
4.898 

+10.885 


M0TE.~Tlie  Epoch  is  the  3405^000th  day  of  the  Jolion  Period  ==  1872,  July  25. 


MASSES.    Sun's=1. 


Planet. 

Mom. 

Log.  of  Mass. 

Authority. 

Mercury    •     . 

I 

4865751 

=.000  000  206 

93.31285 

Encke,  a  JV.,  No.  443. 

Venus  .     .     . 

I 
31)0000 

=.000  002  564 

94.40893 

Le  Verrier,  Theor.  de  Mere.,  p.  115. 

The  Earth     . 

1 

354936 

=.000  002  817 

94.44985 

Le  Verrier,  Th6or.  de  Merc.^  p.  26. 

Mam     .    .    . 

1 

26dOG37 

=.000  000  373 

93.57176 

BuRCKiiARDT,  Conu.  dcs  Temps.,  1816, 
p.  343. 

Jupiter      .     . 

1047.87U±.235-»»»^'°« 

96.979689 

Bessel,  Die  Masse  des  Jupiter,  p.  64. 

Saturn  .     .     . 

1 

=.000  285  584 

96.455733 

Dessel,  Comptes  Rendus,  1841. 

3501.6 

i 

;  UranuB      .     . 

1 
24905 

=.000  040  153 

95.60371 

Lamoht,  Mem.  Ast.  Sqc,  Vo|.  XI.  p.  54. 

Neptune    .    . 

1 

18780 

=.000  053  248 

95.72630 

Peirce,  Am.  Ac.  Proe.,  Vol.  I.  p.  333. 
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ECLIPSES  IN  1871. 


In  the  year  1871  there  will  be  four  Eclipses;  two  of  the  Sun,  and  two  of  the  Moon. 

I.  A  Partial  Eclipse  of  the  Moon,  January  6,  1871,  partly  visible  at  Washington, 
with  the  following  elements : 

d    h   m       ■ 

Washington  mean  time  of  g  in  Right  Ascension,  January  6  4  6  46.8. 

h     m      t  • 

Sun's  Right  Ascension      19  10  12.67        Hourly  Motion  10.94 

Moon's  Right  Ascension     7  10  12.67  "  "  135.03 

Sun's  Declination            —22  28  27.0        Hourly  Motion  +0  18.4 

Moon's  Declination          +23    2  26.1             "          "  —0  53.3 

Sun's  Equa.  Hor.  Par.                      9.0        True  Semidiameter  16  16.1 

Moon's  Equa.  Hor.  Par.            55  16.9              "           "  15  3.1 
From  these  elements  may  be  deduced  the  following  results : — 

d       h     m 

Moon  enters  Penumbra,  January    6     1  18.9  Washington  mean  time. 
Moon  enters  Shadow  6    2  37.6  "  " 

Middle  of  the  Eclipse  6    4    8.3  "  " 

Moon  leaves  Shadow  6     5  38.9  "  " 

Moon  leaves  Penumbra  6     6  57.6  "  ** 

First  contact  of  Shadow  with  Moon's  limb  129°  from  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith  in  longitude  218°  42'  West  from  Washington  and  in 
latitude  23°  12'  North. 

Liast  contact  of  Shadow  with  Moon's  limb  127°  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith  in  longitude  262°  22'  West  from  Washington  and 
in  latitude  23°  9^  North. 

Magnitude  of  Eclipse  =  0.693  (Moon's  diameter  =  1). 

II.  An  Annular  Eclipse  of  the  Sun,  June  17,  1871,  invisible  at  Washington,  with 
the  following  elements : 

d    h     m       ■ 

Washington  mean  time  of  <J  in  Right  Ascension  June  17  9  19  52.2. 
Sun's  and  Moon's  R.  A. 

Sun's  Declination 

Moon's  Declination 

Sun's  Equa.  Hor.  Par. 

Moon's  Equa.  Hor.  Par. 

From  these  elements  may  be  deduced  the  following  results : — 

Eclipse  begins  on  the  Earth  June  17*^  6'*  29*".3,  Washington  mean  time,  in  longi- 
tude 176°  59^.8  West  from  Washington,  and  in  latitude  22°  13'.4  South.  | 

Central  Eclipse  begins  on  the  Earth  7^  41"*.4,  in  longitude  189°  53'.Q  West  from 
Washington,  and  in  latitude  31°  24M  South. 

Central  Eclipse  at  Noon  9^»  19'".8,  in  longitude  139°  47'.5  West  from  Washington, 
and  in  latitude  3°  56'.5  South. 

Central  Eclipse  ends  on  the  Earth  11*»  12".  1,  in  longitude  86°  3'.6  West  from 
Washington,  and  in  latitude  18°  12'.4  South. 

Eclipse  ends  on  the  Earth  12^  24'».2,  in  longitude  99°  45^.0  West  from  Washington, 
and  in  latitude  8°  52'.  1  South. 


h     m       8 

5  44  11.10 

Hourly  Motions 

10.40  and  128.03 

+23  24  21.4 

Hourly  Motion 

+  0    3.9 

+22  59  37.8 

u              u 

+  3  32.3 

8.7 

True  Semidiameter 

15  44.5 

54    2.1 

ii                 u 

14  42.7 

ECLIPSES,    1871. 
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OUTLINES  AND  PATH  OP  THE   PENUMBRA,  AND  THE  CENTRAL' 
LINE  OF  THE  ANNULAR  ECLIPSE  OF  JUNE  17,  1871. 


4id 


ECL.IPSES,  1871  • 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE, 

FOR  P 

logM. 

ENUMBRA.   1 

Wftuh. 
M.  Time. 

A 

L. 

B. 

c. 

logE. 

log  p. 

logo. 

h   m 

9.96 

9.96 

+9.59 

+9.60 

O           t              It       * 

6  20 

-1.50484 

-0.08763 

-1.21903 

3577 

1847 

4384 

3620 

94  50  58.5  i 

;    6  30 

1.42116 

0.07676 

1.20816 

3577 

1846 

4387 

3623 

97  20  57.9 

6  40 

1.33748 

0.06589 

1.19731 

3576 

1846 

4389 

3625 

99  50  57.4 

'  6  50 

1.25380 

0.05503 

1.18645 

3576 

1845 

4392 

3628 

102  20  56.8  j 

7  0 

1.17011 

0.04417 

1.17561 

3575 

1845 

4395 

3631 

104  50  56.3  , 

7  10 

1.08642 

0.03333 

1.16477 

3574 

1844 

4398 

3634 

107  20  55.7 

7  20 

1.00272 

0.02249 

1.15393 

3574 

1844 

4401 

3636 

109  50  55.1 

7  30 

0.91902 

0.01165 

1.14311 

3573 

1843 

4404 

3639 

112  20  54.6 

7  40 

0.83531 

0.00083 

1.13229 

3573 

1843 

4406 

3642 

114  50  M.0 

7  50 

0.75161 

+0.00998 

1.12148 

3572 

1842 

4409 

3644 

117  20  53.5 

8  0 

0.66790 

0.02079 

1.11067 

3572 

1842 

4412 

3647 

119  50  52.9 

8  10 

0.58419 

0.03159 

1.09987 

3571 

1841 

4415 

3650 

122  20  52.3 

8  20 

0.50048 

0.04239 

1.08907 

3571 

1841 

4418 

3652 

124  50  51.8 

8  30 

0.41676 

0.05318 

1.07828 

3570 

1840 

4421 

3655 

127  20  51.2 

8  40 

0.33304 

0.06396 

1.06750 

3570 

1840 

4423 

3658 

129  50  50.6 

8  50 

0.24932 

0.07473 

1.05673 

3569 

1839 

4426 

3660 

132  20  50.1 

9  0 

0.16559 

0.08550 

1.04596 

3569 

1839 

4429 

3663 

134  50  49.5 

9  10 

0.08187 

0.09626 

1.03520 

3568 

1838 

4432 

3666 

137  20  48.9 

9  20 

+0.00185 

0.10701 

1.02445 

3568 

1838 

4435 

3669 

139  50  48.4 

9  30 

0.08557 

0.11774 

1.01370 

3567 

1837 

4438 

3672 

142  20  47.8 

9  40 

0.16930 

0.12847 

1.00295 

3567 

1837 

4440 

3674 

144  50  47.3 

9  50 

0.25303 

0.13921 

0.99221 

3566 

1836 

4443 

3677 

147  20  46.7 

10  0 

0.33677 

0.14993 

0.98147 

3566 

1836 

4446 

3680 

149  50  46.1 

10  10 

0.42050 

0.16064 

0.97074 

3565 

1835 

4449 

3683 

152  20  45.6 

10  20 

0.50423 

0.17134 

0.96002 

3565 

1835 

4451 

3685 

154  50  45.0 

10  30 

0.58796 

0.18204 

0.94932 

3564 

1834 

4454 

3688 

157  20  44.4 

10  40 

0.67169 

0.19272 

0.93862 

3564 

1834 

4457 

3691 

159  50  43.9 

10  50 

0.75542 

0.20339 

0.92793 

3563 

1833 

4459 

3693 

162  20  43.3 

11  0 

0.83915 

0.21404 

0.91726 

3563 

1833 

4462 

3696 

164  50  42.7 

11  10 

0.92288 

0.22470 

0.90658 

3562 

1832 

4465 

3699 

167  20  42.2 

11  20 

1.00661 

0.23535 

0.89591 

3562 

1832 

4467 

3701 

169  50  41.6 

11  30 

1.09034 

0.24599 

0.88525 

3561 

1831 

4470 

3704 

172  20  41.1 

11  40 

1.17407 

0.25662 

0.87460 

3561 

1831 

4473 

3706 

174  50  40.5 

}1  50 

1.25780 

0.26724 

0.86396 

3560 

1830 

4475 

3709 

177  20  40.0 

12  0 

1.34152 

0.27785 

0.85333 

3560 

1830 

4478 

3711 

179  50  39.4 

12  10 

1.42525 

0.28846 

0.84270 

3559 

1829 

4481 

3714 

182  20  38.8 

12  20 

1.50897 

0.29905 

0.83207 

3559 

1829 

4484 

3717 

184  50  38.3  1 

12  30 

+1.59270 

+0.30964 

0.82146 

3558 

1828 

4487 

3719 

187  20  37.7  i 

FOR  S 

HADO^ 

W. 

1 

WlMbiDg 

Ion 

-D 

M^ 

Wa 

.hington 

-R 

c* 

MeanTi 

me. 
m 

.■>• 

•%-f 

Mei 

in  Time. 

.■>• 

h 

h   m 

7  40 

— ( 

K54743 

—0.58569 

9  30 

— 0 

.42886 

—0.46710 

7  50 

>.53661 

0.57489 

9  40 

0 

.41813 

0.45635 

8  0 

K52580 

0.56408 

9  50 

0 

.40739 

0.44561 

'    8  10 

).51500 

0.55328 

1 

10  0 

0 

.39667 

0.43487 

8  20 

).5O420 

0.54248 

1 

10  10 

0 

.38596 

0.42414 

8  30 

).49341 

0.53169 

10  20 

0 

.37526 

0.41342 

8  40 

).48264 

0.52090 

10  30 

0 

.36457 

0.40271 

8  50 

).47187 

0.51013 

10  40 

0 

.35388 

0.39202 

9  0 

).46110 

0.49936 

10  50 

0 

.34321 

0.38133 

9  10 

).45034 

0.48860 

11  0 

0 

.33256 

0.37066 

9  20 

).43960 

0.47784 

11  10 

0 

.32190 

0.35998 
—0.34931 

9  30 

j-( 

K42886 

—0.46710 



11  20 

— 0 

.31125 
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A  abd  /I  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  E,  log  F,  log  G, 

and  log  H  may  be  obtained  from  corresponding  values  for  Penumbra,  by  numerically 

decreasing  log  £  and  increasing  log 

;  F  by  0.000004,  and  by 

numericall}! 

'  increasing 

log  G  by  0.000022  and  decreasing  log  H  by  0.000023. 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA  IN  UNITS  OF  THE 

SIXTH  PLACE  OF  DECIMALS. 

For  one  Minute. 

For  on.  SMond. 

Washington 

Mean  Time. 

A. 

B. 

c. 

A'. 

B'. 

c. 

h      m 

6    0 

+8366.3 

+1089.4 

+  1088.2 

+  139.44 

+18.16 

+  18.14 

6  30 

8367.8 

1087.2 

1086.2 

139.46 

18.12 

18.10 

7    0 

8369.1 

1085.0 

1084.2 

139.48 

18.08 

18.07 

7  30 

8370.2 

1082.7 

1082.3 

139.50 

18.04 

18.04 

8    0 

8371.1 

1080.6 

1080.4 

139.52 

18.01 

18.01 

8  30 

8371.8 

1078.5 

1078.5 

139.53 

17.97 

17.97 

9    0 

8372.3 

1076.2 

1076.6 

139.54 

17.94 

17.94 

9  30 

8372.7 

1073.8 

1074.8 

139.54 

17.90 

17.91 

10    0 

8372.9 

1071.2 

1072.6 

139.55 

17.85 

17.88 

10  30 

8373.0 

1068.5 

1070.2 

139.55 

17.81 

17.84 

11     0 

8373.0 

1066.0 

1067.8 

139.55 

17.77 

17.80 

11  30 

8372.8 

1063.5 

1065.5 

139.55 

17.72 

17.76 

12    0 

8372.6 

1060.9 

1063.3 

139.54 

17.68 

17.72 

12  30 

+8372.2 

+1058.3 

+1061.3 

+139.54 

+17.64 

+17.69 

III.  A  Partial  Eclipse 

of  the  Moon 

I,  July  1,  1871,  invisible  1 

It  Washington,  with  the 

following  elements : — 

d     h     m 

. 

Washington  mean  time  of  g 

in  Right  Ascension,  July 

1  20  21  17.4.                j 

h     m      1 

Sun's  Right  Ascension        6  44  13 

.38        Hourly  Motion 

10.33 

Moon's  Right  Ascension   18  44  13 

.38            "            " 

165.10 

Sun's  Declination            +23    3  5 

9.0         Hourly  Motion 

-  0  10.9 

Moon's  Declination         — ^23  55  1 

3.7 

-  0  33.1 

Sun's  Equa.  Hor.  Par. 

8.7        True  Semidiamel 

er 

15  44.0 

Moon's  Equa.  Hor.  Par.           61 

1.0            "            " 

16  36.8 

From  these  elements  may  be  deduc 

ed  the  following  results  :- 

— 

Moon  enters  Penumbra,  Ju 

ly    1^  18    ^8  Washingto 

n  mean  time 

, 

Moon  enters  Shadow 

1  19  17.5          " 

41 

Middle  of  the  Eclipse 

1  20  19.1 

(( 

Moon  leaves  Shadow 

1  21  20.7 

t( 

Moon  leaves  Penumbra 

1  22  33.4 

U 

First  contact  of  Shadow  with  Moo 

n's  limb  3T*  from  north 

point  towards  the  East, 

when  the  Moon  is  in  the  zenith  in 

ongitude  109''  8^  West  fr 

om  Washington,  and  in 

latitude  24*  3'  South. 

Last  contact  of  Shadow  with  Mooi 

I's  limb  34**  from  north 

point  towards  the  West, 

when  the  Moon  is  in  the  zenith  in  I 

ongitude  138^  37'  West  f 

rom  Washington,  and  in 

latitude  24''  4/  South. 

Magnitude  of  Eclipse 

>  =  0.349  (Moon's  diamet 

er=l). 
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IV.»  A  Total  Eclipse  of  the  Sun,  December  11,  1871,  invisible  at  Washington,  with 
the  following  elements  :— 

d       h      ra     • 

Washington  mean  time  of  i  in  Right  Ascension,  December  11  10  52  0.7. 


Hourly  Motions 
Hourly  Motion 

44  44 

True  Semidiamcter 


11.03  and  163.25 


-  0  11.7 

-  6  26.5 
16  15.1 
16  36.5 


Sun's  and  Moon's  R.  A.    17  15  19.43 

Sun's  Declination            —23  3  31.2 

Moon's  Declination          ^22  52     5.2 

Sun's  Equa.  Hor.  Par.  9.0 

Moon's  Equa.  Hor.  Par.  60  59.8 

From  these  elements  may  be  deduced  the  following  results : — 

Eclipse  begins  on  the  Earth,  December  11**  8^  18".6,  Washington  mean  time,  in 
longitude  209''  21'.4  West  from  Washmgton,  and  in  latitude  15"*  43M  North. 

Central  Eclipse  begins  on  the  Earth  9**  14"».6,  in  longitude  221°  44'.7  West  from 
'  Washington,  and  in  latitude  19°  9M  North. 

Central  Eclipse  at  Noon  10»*  52"».0,  in  longitude  164°  35^.2  West  from  Washington, 
and  in  latitude  12°  20^.2  South. 

Central  Eclipse  ends  on  the  Earth  12^  36"».0,  in  longitude  100°  49^.3  West  from 
Washington,  and  in  latitude  0°  33'.3  North. 

Eclipse  ends  on  the  Earth  13»»  31'".9,  in  longitude  113°  18^8  West  from  Washing, 
ton,  and  in  latitude  2°  54'.7  South. 


DATA  FOR  COMPUTING  TUE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 


Wailh. 
M.  Time. 


h      m 

8  10 
8  20 
8  30 
8  40 

8  50 

9  0 
9  10 
9  20 
9  30 
9  40 
9  50 

10  0 
10  10 
10  20 
10  30 
10  40 

10  50 

11  0 
11  10 
11  20 
11  30 
11  40 

11  50 

12  0 
12  10 
12  20 


A. 


- 1.55394 
1.45816 
1.36237 
1.26655 
1.17072 
1.07487 
0.97900 
0.88311 
0.78720 
0.69127 
0.59532 
0.49937 
0.40339 
0.30740 
0.21139 
0.11536 

-0.01931 

+0.07674 
0.17281 
0.26890 
0.36500 
0.46113 
0.55728 
0.65344 
0.74961 

+0.8^4579 


B. 


-{.1.00534 
0.98818 
0.97102 
0.95386 
0.93671 
0.91958 
0.90244 
0.88532 
0.86819 
0.85108 
0.83396 
0.81685 
0.79975 
0.78264 
0.76555 
0.74846 
0.73137 
0.71429 
0.69722 
0.68016 
0.66310 
0.64606 
0.62901 
0.61196 
0.59493 

+0.57791 


c. 

logE. 

9.96 

0.07400 

2983 

0.09122 

2981 

0.10842 

2980 

0.12564 

2978 

0.14283 

2977 

0.16002 

2975 

0.17720 

2973 

0.19438 

2972 

0.21155 

2970 

0.22872 

2968 

0.24588 

2967 

0.26303 

2965 

0.28017 

2963 

0.29730 

2962 

0.31443 

2960 

0.33154 

2958 

0.31865 

2957 

0.36575 

2955 

0.38286 

2951 

0.39996 

2952 

0.41704 

2950 

0.43412 

2949 

0.15119 

2947 

0.46826 

2915 

0.48531 

2941 

0.50235 

2942 

log  p. 

9.96 
4739 
4737 
4736 
4734 
4732 
4731 
4729 
4728 
4726 
4724 
4723 
4721 
4720 
4718 
4716 
4715 
4713 
4712 
4710 
4708 
4707 
4705 
4704 
4702 
4700 
4699 


logo. 

logH. 

-9.59 

-9.58 

7608 

7912 

7617 

7921 

7626 

7930 

7635 

7939 

7641 

7948 

7653 

7957 

7662 

7966 

7670 

7975 

7679 

7984 

7688 

7993 

7697 

8003 

7706 

8012 

7715 

8021 

7723 

8030 

7732 

8039 

7741 

8048 

7750 

8057 

7759 

8066 

7768 

8075 

7776 

8084 

7785 

8093 

7794 

8102 

7803 

8111 

7812 

8120 

7820 

8129  1 

7829 

81381 

124  5 
126  35 
129  5 
131  35 
134  5 
136  35 
139  5 
141  35 
144  5 
146  35 
149  5 
151  35 
154  5 
156  35 
159  5 
161  35 
161  5 
166  35 
169  5 
171  34 
174  4 
176  34 
179  4 
181  34 
181  4 
186  34 


36.4 
34.4 
32.4 
30.4 
28.4 
26.4 
24.5 
22.5 
20.5 
18.5 
16.5 
14.5 
12.5 
10.6 
8.6 
6.6 
4.6 
2.6 
0.6 
58.6 
56.7 
54.7 
52.7 
50.7 
48.7 
46.7 
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1 
DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA.       j 

Wiwh. 
M.  Time. 

A. 

B. 

c. 

logE. 

log  p. 

log  6. 

log  H. 

^ 

b      m 

9.96 

9.96 

-9.59 

-9.58 

12  30 

-{.0.94198 

+0.56087 

-0.51939 

2940 

4697 

7838 

8147 

189    4  44.7 

12  40 

1.03819 

0.54386 

0.53642 

2939 

4696 

7847 

8156 

191  34  42.8 

12  50 

1.13440 

0.52685 

0.55343 

2937 

4694 

7856 

8165 

194    4  40.8 

13     0 

1.23062 

0.50985 

0.57045 

2935 

4692 

7864 

8174 

196  34  38.8 

13  10 

1.32686 

0.49285 

0.58745 

2934 

4691 

7873 

8183 

199    4  36.8  1 

13  20 

1.42312 

0.47585 

0.60445 

2932 

4689 

7882 

8192 

201  34  34.8 

13  30 

1.51939 

0.45886 

0.62144 

2931 1    4688 

7891 

8201 

204     4  32.8 

13  40 

+  1.61567 

+0.44189 

-0.63843 

29291    4686 

7899 

8210 

206  34  30.9 

FOR  SHADOW. 

Wauhlngton 
Mean  Time. 

B. 

c. 

Wftuhington 
Mean  Time. 

B. 

c. 

h      m 

h      m 

' 

9  10 

+0.35660 

+0.36864 

11     0 

+0.16845 

+0.18009 

9  20 

0.33947 

0.35147 

11  10 

0.15137 

0.16299 

9  30 

0.32234 

0.33430 

11  20 

0.13430 

0.14590 

9  40 

0.30522 

0.31714 

11  30 

0.11725 

0.12881 

9  50 

0.28810 

0.29998 

11  40 

0.10020 

0.11174. 

10    0 

0.27099 

0.28283 

11  50 

0.08315 

0.09467 

10  10 

0.25388 

0.26570 

12    0 

0.06610 

0.07760 

10  20 

0.23678 

0.24856 

12  10 

0.04907 

0.06055  > 

10  30 

0.21969 

0.23143 

12  20 

0.03205 

0.04351 

10  40 

0.20260 

0.21432 

12  30 

+0.01502 

0.02646 

10  50 

+0.18552 

+0.19720 

12  40 

-0.00200 

+0.00944  I 

A  and  /*  are  given  in  the  Tabic  for  Penumbra,  and  the  values  of  log  E,  log  F,  log  G, 

and  log  H  may  be  obtained  from  corresponding  values  for  Penumbra,  by  numerically 

increasing  log  £  and  decreasing  log  F  by  0.000004,  and  by  numerically  decreasing 

logGb 

y  0.000026  and  increai 
5ES  OF  THE  QUANT) 

jing  log  H  by  0.000027. 

CHANC 

[TIES  IN  THE  TABLE  OF  DATA  IN  UNITS  OF  THE    i 

SIXTH  PLACE  OF  DECIMALS.                                                      1 

For  one  Minnte. 

For  one  Second. 

Mean  Time. 

A. 

B. 

C. 

A'. 

B'. 

c 

h      m 
8      0 

+9574.2      -1717.1 

-1722.6 

+  159.57 

-28.62 

-28.71 

8  30 

9580.3  1        1715.5 

1720.5 

159.67 

28.59 

28.67 

9    0 

9586.2  1        1713.9 

1718.4 

159.77 

28.56 

28.64 

9  30 

9591.7 

1712.2 

1716.3 

159.86 

28.M 

28.60 

10    0 

9597.1 

1710.5 

1714.2 

159.95 

28.51 

28.57 

10  30 

9602.2 

1708.8 

1712.0 

160.04 

28.48 

28.53 

11     0 

9607.1 

1707.2          1709.9 

160.12 

28.45 

28.50 

11  30 

9611.7 

1705.5          1707.7 

160.19 

28.42 

28.46 

12    0 

9615.8          1703.7  I        1705.5 

160.26 

28.39 

28.42 

12  30 

9619.7          1701.8          1703.2 

160.33            28.36 

28.39 

13    0 

9623.5  1        1700.0  ;        1701.0 

160.39 

28.33 

28.35 

13  30 

+9627.3'    -1698.3       -1698.7 

+ 160.45 

-28.30  1      -28.31  || 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF  .      1 

PLANETS  AND  STARS  BY  THE  MOON. 

JANUARY.                                                                                   1 

STAtt'8— 

At  Coif  JUNcnoif  in  R.  A. 

Limiting 
Piurallel*. 

Niime. 

Miig. 

lt«d'ni 
187 

\^     Apparent 
\i     DeclinaUon. 

WaahingtOQ 
MeMiTime. 

Honr  Angle. 

H 

Y 

a/ 

y* 

ITn. 

S'u. 

-fo 

B.A.C.a87 

6 

-0*24 

-d'-o;  +il  33.6 

d     h     m 
1     6  43.1 

h     m 
-  1  36.4 

+0.4526 

.5153 

+.1803 

B.  AC.  1240 

6 

0.04 

2.5     17  49.6 

2    7  59.1 

-  1    5.5 

-1.1730 

.5260 

.1522 

-35 

-72 

B.A.C.12r2 

6 

-0.02 

2.7 

16  59.5 

11  37.2 

+  2  26.1 

+0.2959 

.5280 

.1472 

+57 

-14  ! 

Rumker  1162 

6 

+0.03 

2.4 

18    6.5 

18  19.0 

+  8  55.6 

+0.0154 

.5298    .1381 

+40 

-28 

<J»  Tauri 

4 

0.03 

2.6 

17  14.2 

19    2.0 

+  9  37.2 

+1.0782 

.5316    .1371 

+90 

+35 

d*Tauri 

6 

0.04 

2.6 

17    8.5 

19  36.5 

+10  10.6 

+1.2618 

.5319 

.1360 

+00 

+55 

B.A.c.iaei 

6 

+0.04 

-2.3 

+18  44.6 

19  59.5 

+10  33.0 

-0.4580 

.5319 

+.1356 

+13 

-55 

fi  Tauri 

5 

0.04 

2.5 

17  37.9 

20  17.1 

+10  50.0 

+0.8125 

.5320 

.1353 

+90 

+16 

e  Tauri 

3i 

0.05 

2.3 

18  53.5 

21  47.5 

-11  42.4 

-0.3801 

.5328 

.1334 

+17 

-50 

Rumker  1258 

6 

0.10 

2.4 

18  28.5 

3    4  45.3 

-  4  57.7 

+0.9696 

.5363 

.1224 

+90 

+29 

Rumker  1269 

6i 

0.11 

2.3 

18  33.7 

6  19.6 

-  3  26.4 

+1.0641 

J>370 

.1201 

+90 

+36 

B.A.C.1468 

6 

0.11 

2.4 

18  29.9 

6  25.0 

-  3  21.1 

+1.1450 

.5373 

.1197 

+90 

+43 

i  Tauri 

5i 

+0.12 

-2.4 

+18  37.0 

8  52.5 

-  0  58.3 

+1.3029 

.5383 

+.1159 

+90 

+68 

i  Tauri 

5 

0.16 

2.0 

21  24.2 

14  25.6 

+  4  24.1 

-1.1545 

.5411 

.1064 

-35 

-69 

B.A.C.1563 

6i 

0.16 

25 

19  37.5 

15  38.5 

+  5  34.7 

+0.9350 

.5417 

.1045 

+90 

+27 

I  Tauri 

5i 

0.17 

2.1 

20  14.7 

16  42.6 

+  6  36.7 

+0.3622 

.5422 

.1027 

462 

-  6 

105  Tauri 

6 

0.16 

1.9 

21  31.9 

16  43.7 

+  6  37.8 

-1.0561 

.5422 

.1027 

-26 

-69 

»  Tauri 

6 

0.20 

1.9 

21  57.7 

22    5.4 

+11  49.0 

-1.0018 

.5449 

.0936 

-21 

-68 

o  Tauri 

6 

+0.22 

-1.9 

+21  49.4 

4    2    1.3 

-8  22.8 

-0.4966 

.5465 

+.0863 

+11 

-53 

C  Tauri 

3i 

OiM 

2.0 

21    3.7 

6  43.0 

-  3  50.3 

+0.7271 

.5488 

.0775 

+90 

+17 

141  Tauri 

6 

0.28 

2.0 

22  23.7 

17  46.8 

+  6  51.3 

+0.0029 

.5532 

.0561 

+39 

-20 

1  Geminorum 

5 

0.28 

2.0 

23  16.0 

18  52.0 

+  7  54.3 

-0.8943 

.5537 

.0540 

-14 

-67 

2  Geminorum 

61 

0.29 

1.9 

23  38.8 

20    5.2 

+  9    5.0 

-1.2462 

.5540 

.0516 

-51 

-67 

B.A.C.1970 

64 

0.29 

2.1 

22  12.5 

21  22.2 

+10  19.4 

+0.3939 

.5546 

.0485 

+65 

+  2 

3  Geminorum 

6 

+0.29 

-2.0 

+23    7.8 

21  26.1 

+10  23.2 

-0.6129 

.5546 

+.0485 

+  4 

-59 

6  Geminorum 

6 

OiJO 

2.0 

22  56.0 

22  37.0 

+11  31.7 

-0.3408 

.5650 

.0463 

+20 

-39 

H  Geminorum 

3i 

0.30 

2.1 

22  32.4 

23  47.9 

-11  19.8 

+0.1429 

.5555 

.0439 

+48 

-11 

11  Geminorum 

3 

0.31 

2.1 

22  34.6 

5    3  27.5 

-  7  47.7 

+0.2510 

.5567 

.0362 

+55 

-  5 

d  Geminorum 

6 

0.33 

2.3 

21  54.6 

16  21.2 

+  4  39.5 

+1.2703 

.5599 

.0096 

+90 

+67 

B.A.C.2238 

6 

0.33 

2.2 

23  45.1 

16  30.8 

+  4  48.8 

-0.7332 

.5600 

+.0088 

-3 

-66 

44  Geminorum 

6 

+0.34 

-2.4 

+22  49.6 

22  28.7 

+10  34.3 

+0.2764 

.5612 

-.0053 

+56 

0 

4  Gemi.ffntti^. 

H 

0.34 

2.5 

22  13.0 

6    5    5.8 

-  7    2.4 

+0.8770 

.5619 

.0181 

+90 

+32 

84  Geminorum 

61 

0.32 

2.6 

22  39.9 

19  41.9 

+  7    3.0 

-0.1073 

.5627 

.0498 

+33 

-25 

URAK08 

21  41.3 

20  49.2 

+  8    8.0 

+0.8906 

.5647 

.0526 

+90 

+30 

7  Cancri 

6i 

0.31 

2.7 

22  25.8 

7    0  30.8 

+11  41.9 

-0.1180 

.5627 

.0606 

+32 

-27 

fi^  Cancri 

6 

0.31 

2.7 

+23    0.1 

1  35.5 

-11  15.7 

-0.7984 

.5625 

.0625 

-8 

-67 

fi^  Cancri 
B.A.C.2788 

5 

+0.31 

-2.7 

+21  57.3 

2  15.7 

-10  36.9 

+0.2732 

.5626 

-.0635 

+56 

-6 

6i 

0.29 

2.7 

21     9.2 

7  52.7 

-  5  11.6 

+0.7570 

.5618 

.0778 

+90 

+19 

J/  Cancri 

6 

0.27 

2.7 

20  52.6 

.  13  23.7 

+  0    6.8 

+0.6039 

.5614 

.0856 

+83 

+  9 

'  *1SQ  Cancri 

6 

0.26 

2.7 

20  27.6 

16  42.4 

+  3  19.7 

+0.7520 

.5608 

.0937 

+90 

+17 

•40  Cancri 

6 

0.26 

2.7 

20  25.5 

16  44.7 

+  3  21.9 

+0.7870 

.5608 

.0937 

+90 

+19 

*e  Cancri 

64 

0.26 

2.7 

19  59.8 

16  52.2 

+  3  29.1 

+1.2334 

.5608 

.0939 

+90 

+55 

•42  Cancri 

64 

+0.26 

-2.7 

+20  10.3 

16  59.3 

+  3  36.0 

+1.0342 

.5608 

-.0941 

+90 

+36 

•B.  AC.  2925 

64 

0.26 

2.7 

20    2.0 

17    5.3 

+  3  41.8 

+1.1738 

.5608 

.0942 

+90 

+48 

y  Cancri 
80  Cancri 

^4 

0.25 

2.9 

21  55.8 

18    6.3 

+  4  40.7 

-0.9563 

.5608 

.0962 

-18 

-68 

64 

0.19 

2.6 

18  34.3 

8    7    2.4 

-  6  49.9 

+1.2246 

.5580 

.1212 

+90 

+51 

83  Cancri 

6 

0.18 

2.5 

18  15.0 

10  13.8 

•^  3  45.1 

+1.1690 

i    .5569 

.1271 

+JK) 

+45 

fj  Leonia 

34 

+0.04 

2.4 

17  23.4 

9    8  20.0 

-6  23.8 

-1.1532 

.5512 

.1641 

-32 

-73 

42  Leonis 

6 

-0.01 

-2.0 

+15  37.5 

15    4.6 

+  0    7.3 

-0.4284 

.5493 

-.1740 

+16 

-57 

B.A.C.3579 

6 

0.03 

1.9 

15    0.0 

18  19.9 

+  3  16.2 

-0.3436 

.5484 

.1784 

+20 

-52 

i  Leonis 

6 

0.05 

1.8 

14  47.8 

19  54.6 

+  4  47.8 

,   -0.4122 

.5478 

.1806 

+17 

-57 

!  u  Virginia 

64 

0.31 

0.1 

«  50.8 

11     3  13.7J   +11     5.5 

-0.4059 

.5411 

.2139 

+17 

-61 

i  f  Virginia 

5 

0.34 

-0.1 

8  58.5 

6  28.6    -  9  45.9 

-1.2365 

.5408 

.2166 

-37 

-81 

1  V  Virginia 

44 

-0.34 

+0.4 

+  7  15.1 

6  45.7!   -  9  29.3 

+0.4925 

.5408!  -.2167 

+71^. 

-12 

53 


*  Clniter  of  Presepo. 
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OCCUL.TATIONS,  1871, 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        H 

PLANETS  AND  STARS  BY  THE  MOON. 

:i 

JTANUABT.                                                                                 11 

Star's— 

At  ConJVMcnoif  ut  R.  A. 

UmltlBg 
ParaUeli. 

Name. 

Mag. 

Red'n 
187 
Aa 

Bfrom 
1.0. 
AS 

Apparent 
Declination. 

WasblDfton 
Mean  Time. 

Hour  Angle. 

H 

Y 

a/ 

y' 

Kn. 

n  Virginis 

4i 

-0*41 

+  0.4 

+  7  20.0 

d     h     in 
11  13  55.6 

h     m 
-  2  33.4 

-1.1614 

.5400 

-i22l5 

-Jb 

11  Virginis 

6 

0.45 

0.7 

6  31.5 

18  19.5 

+  1  42.1 

-1.3020 

i>400 

52:fc) 

-45 

-84 

B.A.C.4104 

Gh 

0.46 

1.2 

4  46.4 

19    4.9 

+  2  26.0 

+0.3425 

.5400 

.2243 

+51>!  -20   1 

e  Virginis 

5 

0.50 

IS} 

+  4     1.9 

23  14.9 

+  6  28.0 

+0.1697 

.5399 

.2262 

+49i  -29   1 

80  Virginia 

6 

0.88 

4.4 

-  4  44J2 

13  10  44i2 

-  7  11.9 

+1.0021 

.5461 

i2297 

+86 

+17 

^  Libras 

6 

1.33 

5.7 

11  22i2 

14  22  22.8 

+  3  14.0 

-0.1350 

.5627 

i2066 

+28 

-47 

^  Libras 

6 

-1.34 

+  5.5 

-10  53.2 

23  25.8 

+  4  14.8 

-0.8389 

.5635 

-J2065 

-11 

-90 

18  Librae,  witt/f. 

Qh 

1.35 

5.4 

.  10  37.4 

15    0  22.3 

+  5    9.3 

-li»7d 

.56:18 

.2044 

-50 

-no 

0^  Libne 

6 

1.49 

6.4 

15    4.8 

9  51.2 

-  9  42.1 

+1.3038 

Ji696 

.1931 

+75 

+50 

0^  Libne 

6 

1.50 

6.2 

14  40.2 

10  43.2 

-  8  52.0 

+0.7253 

.5703 

.1919 

+75 

+  1 

y  Librie 

H 

1.56 

5.8 

14  21.4 

16    1.6 

-  3  45.2 

-0.5905 

.5737 

.1846 

+  1 

-60 

ij  Libras 

6 

1.61 

5.8 

15  15.5 

19  36.8 

-  0  18.0 

-0.3352 

J>761 

.1790 

+14 

-59 

(^Libras 

4^ 

-1.67 

+  5.8 

-16  20.8 

23  38.0 

+  3  34.3 

+0.0478 

.5788 

-.1724 

+34 

-36 

49  Libne 

5d 

1.70 

5.6 

16    9.0 

16    2  23.3 

+  6  13.3 

-0.6162 

.5806 

.1677 

-  2 

-H3 

B.A.C.5408 

6^ 

1.78 

5.7 

18  11.9 

8  11.5 

+11  48.4 

+0.4917 

.5841 

.1576 

+50 

-12 

'  rOphiuchi 
B.A.C.5G63 

6 

1.84 

5.2 

18    9.6 

13  12.1 

-7  22J> 

-0.3112 

.5872 

.1480 

+12 

-58 

6i 

2.00 

4.9 

41  11.9 

23  41.8 

+  2  42.7 

+IJ2897 

.5937 

.1257 

46.-) 

4i>7  : 

B.A.C.5700  . 

6i 

1.99 

4.3 

19  20.0 

17    1    9.1 

+  4    6.5 

-0.7568 

.5946 

.1227 

-15 

-90 

1  B.A.C.5758 

6 

-2.05 

+  4.4 

-21  22.9 

4  42.0 

+  7  31.0 

+0.8710 

.5063 

-.1144 

469 

+11 

^  Opbiuchi 
B.A.C.5866 

5 

2.10 

3£ 

20  58.3 

10  28.3 

-10  56.4 

-0.1608 

.5994 

.1006 

+15 

-19 

6 

2.12 

3.5 

21  19.1 

11  54.6 

-  9  33.6 

+9.0434 

.5999 

.0974 

+26 

-37 

B.A.C.5J)54 

6 

2.18 

2.9 

21  49.9 

17  19.9 

-  4  21.5 

+0.0654 

.6020 

.0842 

+26 

-35 

58  Opbiuchi 

5 

2.19 

2.6 

21  37.0 

19    8.5 

-  2  37.4 

-0.2977 

.6>28 

.0795 

+  6 

-58 

B.A.C.6088 

6 

2.26 

1.9 

22  46.5 

18    2  11.2 

+  4    8.1 

+0.3658 

.6049 

.0612 

+41 

-19 

B.A.C  6161 

6 

-2.30 

+  1.6 

-23  43.4 

5  54.6 

+  7  42.4 

+1.1064 

.6059 

-.0511 

467 

+32 

Saturh 

22  34.7 

11  11.2 

-11  14.0 

-0.2720 

.6023 

.0371 

+  5 

-56 

1  24  Sagittarii 
B.a7c.6343 

6 

2.36 

+  0.3 

24    7.5 

14  20.2 

-  8  12.8 

+1.1744 

.6070 

.0286 

+66 

+40 

6 

2.36 

0.0 

23  36.7 

16    6.2 

-  6  31.1 

+0.6152 

.6070 

.0237 

+56 

-  4  1 

1  26  Sagittarii 

6 

2.37 

-  0.1 

23  57.1 

17  22.0 

-  5  18.5 

+0.9275 

.6071 

.0197 

+66 

+17 

28  Sagittarii 

6 

2.36 

0.6 

22  31.4 

19    6.2 

-  3  38.5 

-0.5327 

.6071 

.0155 

-12 

-76 

30  Sagittarii 

6 

-2.36 

-  0.9 

-22  18.4 

20  49.2 

-  1  59.7 

-0.7727 

.6071 

-.0106 

-26 

-90 

,  31  Sagittarii 

6 

2.36 

1.0 

22    4.2 

21  18.9 

-  1  31.3 

-1.0153 

.6071 

.0096 

-12 

-90 

vi  Sagittarii 

5 

2.37 

1.0 

22  54.0 

22    4.2 

-  0  47.8 

-0.1889 

.6070 

.0073 

+  5 

-51 

v'  Sagittarii 

5 

2.37 

1.1 

22  49.7 

22  25.6 

-  0  27.3 

-OiXOO 

.6069 

.0059 

+  1 

-55 

B.A.C.  6448 

6 

2.38 

1.1 

23  20.0 

22  45.8 

-  0    8.0 

+0.2411 

.6069 

-.0052 

+29 

-25  1 

y  Capricorni 

H 

2.16 

9.6 

17  14.8 

21  16    8.5 

-  9  19.3 

-0.8865 

.5729 

+.1490 

^0 

-90  ! 

S  Capricorni 

3 

-2.14 

-10.0 

-16  42.8 

19    7.8 

-  6  16.5 

^.9826 

.5704 

+.1541 

-26 

1 
-90  ; 

,  29  Aqua.,micZ(. 

6 

2.10 

10.6 

17  35JJ 

22    1  50.9 

+  0    2.3 

+0.9908 

.5648 

.1649 

+73 

+19 

1  50  Aquarii 

6 

1.99 

10.9 

14  11.1 

11  42.2 

+  9  33.1 

-0.8412 

.5565 

.1786 

-14 

-90 

B.A.C.  7835 

61 

1.96 

11.0 

13  34.6 

14  13.9 

+11  59.6 

-1.0198 

.5549 

.1818 

-25 

-90 

1  56  Aquarii 

6 

1.98 

11.3 

15  14.8 

14  20.7 

-11  53.8 

+0.7403 

.5549 

.1818 

+74 

+  ^  . 

74  Aquarii 

6 

1.86 

11.4 

12  18.3 

23     1     5.9 

-  1  30.3 

-0.3106 

.5461 

.1937 

+18 

-58 

^»  Aquarii 

4i 

-1.75 

-11.4 

-  9  47.6 

11  45.1 

+  8  48.3 

-0.8375 

.5384 

+.2031 

-10 

-90 

^  Aquarii 

H 

1.74 

11.5 

9  53.4 

12  45.0 

+  9  46.2 

-0.5328 

.5377 

ii038 

+  8 

-74 

}l^  Aquarii 
B.A.C.8214 

5 

1.74 

11.6 

10  19.1 

13  15.4 

+10  15.7 

+0.0227 

;5374 

.2042 

+37 

-38  . 

eh 

1.65 

11.5 

8  10.9 

21  21.0 

-  5  53.9 

-0.5608 

.5316 

.2095 

+  7 

-76 : 

B.A.C.  8274 

H 

1.59 

11.4 

7    6.0 

24    3  50.1 

+  0  23.2 

-0.3448 

.5281 

.2128 

+20  -63  j 

30  Piscium 

5 

1.52 

11.5 

6  44.1 

10  35.7 

+  6  56.5 

+0.7142 

.5243 

J2156 

+83  -  1 

33  Piscium 

5 

-1.51 

-11.5 

-6  26.0 

12  18.8 

+  8  36.5 

+0.7633 

.5235 

+.2162 

+78  +2 

B.A.C.  17 

eh 

1.48 

11.4 

5  58.1 

14  51.0 

+11     4.1 

+0.8173 

i>222 

.2169 

+84   +5  ' 

B.A.C.  81 

eh 

.1.40 

10.7 

2  561 

22    8.4 

-  5  51.6 

-0.8498 

.5188 

.2185 

-  8  -90  . 

15  Ceti 

eh 

1.33 

10.2 

1  13.0 

25    5  12.0 

+  0  59.6 

-1.1596 

.5159 

J2192 

-29;  -90 

20CeU 

bh 

1.25 

10.5 

-  1  50.9 

13    2.4 

+  8  36.4 

+1.2422 

.5135 

J2191 

^S^  +37  . 

26  Ceti,  muU. 

eh 

-1.2Q 

-  9.7 

+  0  40.3 

18  44.0 

-  9  52.9 

-0.2428 

.5118 

+.2185 

+26;  -53 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

JANVABY.                                                                                  11 

Star's— 

At  Con  junction  iw  R.  a. 

LimiHDg 
Parallels. 

Name, 

Miig. 

Red'n 
187 
Aa 

•  from 
1.0.  ^ 

Apparent 
DecUnatlon. 

WaahiogUm 
Mean  Time. 

Hoar  Angle. 

H 

r 

a/ 

y 

ITn. 

S'n. 
^7 

29Ceti 

6i 

-1*18 

-9'.5 

+  f  18'.9 

d     h     m 
25  20  56.7 

h     m 
-  7  43.0 

-0.4593 

..5112 

+J2182 

+f5 

33CeU 

6 

1.16 

9.3 

1  45.4 

22  19.0 

-  6  23.0 

-0.6401 

.5110 

.2180 

+  5 

-83 

35  Ceti 

61 

1.15 

9.3 

1  47.2 

23  22.0 

-  5  21.9 

-0.4449 

.5106 

J2177 

+15 

-66 

/  Piscium 

6 

1.12 

9.0 

2  55.9 

26    2    9.9 

-  2  38.7 

-1.0839 

.5102 

J2172 

-23 

-87 

V  Piscium 

4i 

1.00 

8.3 

4  49.9 

14  46.8 

+  9  36.7 

-0.4461 

.5085 

J2129 

+15 

-66 

64  Ceti 

6i 

0.85 

7.0 

7  57.8 

27    6  46.9 

+  1    9.7 

-0.5359 

.5087 

i^l 

+10 

-71 

^Ceti 

^h 

-0.84 

-6.9 

+  8  14.3 

7  39.0 

+  2    0.3 

-0.6615 

.5087 

+J2044 

+  3 

-81 

B.A.C.741 

6i 

0.78 

6.6 

9    7.6 

13  46.7 

+  7  57.5 

-0.3988 

.5093 

.2005 

+18 

-60 

^  Arietis 

5i 

0.78 

6.2 

10    1.4 

13  56.0 

+  8    6.5 

-1.3549 

.5094 

.2004 

-58 

-80 

B.A.C.755 

6 

0.77 

6.2 

9  58.8 

14  58.2 

+  9    7.0 

-1.1005 

.5096 

.1998 

-25 

-80 

B.A.C.830 

6 

0.69 

6.1 

10  11.2 

23  19.9 

-  6  45.7 

+0.3172 

.5109 

.1935 

+58 

-19 

38  Arietis 

5 

0.68 

5.5 

11  54.0 

28    0  36.2 

-  5  31.6 

-1.33J7 

.5113 

.1924 

-53 

-78 

li  Ceti 

4 

-0.67 

-6.3 

+  9  34.0 

0  37.3 

-  5  30.6 

+1.2497 

.5113 

+.1924 

+90 

+42 

B.A.C.J>87 

6 

0.54 

5.1 

12  33.4 

14  29.7 

+  7  57.8 

+0.5325 

J>149 

.179!) 

+73 

-6 

B.A.C.1240 

6 

0.30 

2.9 

17  49.6 

29  15  45.7 

+  8  28.9 

-Loaa^i 

.5243 

.1513 

-28 

-72 

B.  AC.  1272 

6 

0.26 

3.2 

16  59.5 

19  24.0 

-11  59.4 

+0.367:^ 

.5260 

.1463 

+62 

-11 

Rumker  1162 

6 

Oi20 

2.8 

18    6.5 

30    2    6.8 

-  5  28.9 

+0.0847 

.5289 

.1372 

+44 

-25 

<J*  Tauri 

4 

0.19 

3.0 

P  14.2 

2  49.9 

-  4  47^2 

+1.1458 

.5290 

.1361 

+90 

+40 

B.A.C.1361 

6 

-0.18 

-2.6 

+18  44.6 

3  47.6 

-  3  51.2 

-0.3888 

.5298 

+.1347 

+17 

-51 

d»Taari 

5 

0.18 

2.9 

17  37.9 

4     5.2 

-3  34.2 

+0.8804 

.5298 

.1344 

+90 

+20 

e  Tauri 

3i 

0.16 

2.5 

18  53.5 

5  35.9 

-  2    6.3 

-0.3120 

.5308 

.1320 

+22 

-46 

Rumker  1258 

6 

0.10 

2.6 

18  28.5 

12  35.1 

+  4  39.8 

+1.0340 

.5342 

.1210 

+00 

+32 

Rumker  1269 

6i 

0.08 

2.5 

18  33.7 

14     9.6 

+  6  11.3 

+1.1277 

.5347 

.1192 

+90 

+40 

B.A.C.146d 

6 

-0.08 

2.5 

18  29.9 

14  15.0 

+  6  16.6 

+1.0242 

.5353 

.1190 

+9Q 

+32 

£  Tauri 

5 

0.00 

-1.7 

+21  24i2 

22  17.2 

-  9  56.5 

-1.0932 

.5386 

+.1062 

-29 

-69 

B.  AC.  1563 

6i 

+0.01 

2.2 

19  37.5 

23  30.4 

-  8  45.6 

+0.9943 

.5394 

.1037 

+90 

+32 

/Tauri 

5i 

0.02 

2.0 

20  14.7 

31     0  34.7 

-  7  43.5 

+0.4214 

.5399 

.1017 

+67 

-  3 

105  Tauri 

6 

0.02 

1.7 

21  32.0 

0  35.7 

-  7  42.3 

-0.9959 

.5399 

.1017 

-21 

-69 

»  Tauri 

6 

0.07 

1.5 

21  57.7 

5  58.5 

-  2  30.1 

-0.9443 

.5425 

.0925 

-17 

-68 

o  Tauri 

6 

0.10 

1.6 

21  49.5 

9  55.1 

+  1  18.8 

-0.4417 

.5444 

.0854 

+14 

-49 

C  Tauri 

3i 

+0.15 

-1.8 

+21    3.7 

14  37.5 

+  5  51.9 

+0.7780 

.5466 

+.0766 

+90 

+20 

F 

EBR1JA9 

lY. 

141  Tauri 

6 

+0.24 

-1.5 

+22  23.7 

1     1  42.7 

-  7  25.1 

+0.0478 

.5516 

+.0553 

+42 

-18 

1  Geminorum 

5 

0.25 

1.3 

23  16.0 

2  48.0 

-6  22.0 

-0.8488 

.5519 

.0531 

-11 

-67 

2  Geminorum 

6i 

0.26 

1.3 

23  38.8 

4     1.3 

-  5  11.2 

-1.2006 

.5523 

.0509 

-43 

-67 

B.A.C.1970 

6d 

0.27 

1.6 

22  12.5 

5  18.3 

-  3  56.8 

+0.4360 

.5528 

.0486 

+68 

-  4 

3  GemiDorum 

6 

0.27 

1.4 

23    7.9 

5  22.3 

-  3  52.9 

-0.5696 

.5532 

.0478 

+  7 

-55 

6  Geminorum 

6 

+Oi28 

-1.5 

+22  56.0 

6  33.2 

-  2  44.4 

-0.2984 

.5535 

+.0454 

+22 

-36 

11  Geminorum 

H 

0.29 

1.6 

22  32.5 

7  44.2 

-  1  35.8 

+0.1837 

.5540 

.0431 

+51 

-  9 

ft  Geminorum 

3 

0.32 

1.6 

22  34.6 

11  23.8 

+  1  56.3 

+0.2889 

.5555 

.0354 

^57 

-3 

B.A.C.2238 

6 

0.41 

1.6 

23  45.1 

2    0  26.4 

-  9  28.0 

-0.7023 

.5596 

+.0079 

-  1 

-63 

44  Geminor. 

6 

0.45 

1.8 

22  49.6 

6  23.3 

-  3  43.4 

+0.3112 

.5612 

-.0050 

+59 

-  2 

d  Gemi.,  mult. 

3i 

+0.49 

-2.1 

+22  13.0 

12  58.8 

+  2  38.3 

+0.8927 

.5626 

-.0190 

+90 

+33 

Urahus 

21  53.8 

3    2  26.5 

-  8  22.4 

+0.7789 

.5662 

.0489 

+90 

+23 

84  Geminor. 

6i 

0.56 

2.4 

22  39.9 

3  29.5 

-  7  21.6 

-0.1010 

.5645 

.0508 

+33 

-25 

7  Geminorum 

6i 

0.57 

2.5 

22  25.9 

8  15.8 

-  2  45.3 

-0.1161 

.5648 

.0610 

+33 

-27 

fi^  Cancri 

6 

0.58 

2.5 

23    0.1 

9  20.0 

-  1  43.4 

-0.7940 

.5648 

.0633 

-  7 

-67 

ifi  Cancri 
B.  AC.  2788 

5 

+0.58 

-2.6 

+21  57.3 

9  59.9 

-  1    4.9 

+0.2845 

.5648 

-.0649 

+57 

-6 

6i 

0.59 

2.8 

21    9.2 

15  33.4 

+  4  16.9 

+0.7473 

.5648 

.0771 

+90 

+19 

9  Cancri 

6 

0.61 

3.0 

20  52.6 

21     0.8 

+  9  32.6 

+0.5905 

.5646 

.0883 

+82 

+  8 

•39  Cancri 

6 

0.61 

3.1 

20  27.6 

4    0  17.1 

-11  17.9 

+0.7332 

.5644 

.0949 

+00 

+16 

•40  Cancri 

6 

0.61 

3.1 

20  25.5 

0  19.4 

-11  15.7 

+0.7679 

.5644 

.0950 

+90 

+18 

•e  Cancri 

64 

+0.61 

-3.1 

+19  59.8 

0  26.7 

-11    8.7 

+1.9112 

.5644 

-.0957 

+90 

+52 

•^: 

HuRter  of  Pr«e» 

ep*-. 

4SO 


OCCULT  ATIONS,  1871. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCCLTATIONS  OF       11 

PLANETS  AND  STARS  BY  THE  MOON. 

FEBRUARY.                                                                                   || 

Stab's— 

At  Conjonction  ik  R.  A. 

f 
LimitiBg 
PaniUeta. 

Name. 

Mag. 

Red'n 
187 
Aa 

li^om 
1.0.  , 

Apparent 
DedioatiOD. 

Wasblngtos 
Mean  Time. 

Hoar  Angle. 

H 

Y 

a/ 

y' 

ITn. 

+& 

8*& 

*42  Cancri 

6i 

+0*61 

M 

+20  10'.3 

d     h     m 
4     0  33.8 

h     m 
-11     1.8 

+1.0132 

.5644 

-.0059 

•B.  AC.  2925 

64 

0.61 

3.2 

20    2.0 

0  39.7 

-10  56.1 

+1.1519 

.5644 

.0961 

+90 

+46 

V  Cancri 
80  Cancri 

^h 

0.62 

3.1 

21  55.8 

1  39.9 

-  9  58.0 

-0.9658 

.5644 

.0981 

-1^ 

-68 

64 

0.62 

3.6 

18  34.2 

14  25.1 

+  2  20.4 

+1.1863 

.5625 

.1237 

+90 

+46 

83  Cancri 

6 

0.62 

3.6 

18  14.9 

17  33.6 

+  5  22.3 

+1.1280 

.5618 

.1296 

+90 

+40 

ff  Leonis 

3i 

0.59 

4.1 

17  23.4 

5  15  11.7 

+  2  15.5 

-1.1998 

.5571 

.1669 

-37 

-73 

37  Leonis 

6 

+0.58 

-4.0 

+14  22.2 

19  33.6 

+  6  28.6 

+15170 

.5560 

-.1738 

+90 

+43' 

42  Leonis 

6 

0.57 

4.1 

15  37.5 

21  53.6 

+  8  43.9 

-0.4885 

.5554 

.1771 

+12 

-61 ; 

B.A.C.3579 

6 

0.56 

4.2 

15    0.0 

6    1    5.2 

+11  49.0 

-0.4079 

.5546 

.1816 

+17 

-57 

i  Leonis 

6 

0.55 

4.2 

14  47.8 

2  38.1 

-10  41.2 

-0.4779 

.5541 

.1839 

+13 

-62  ' 

o  Virginia 

64 

0.40 

3.8 

8  50.8 

7    9  2\Sl 

-4  59.5 

-0.5069 

.5474 

.2173 

+12 

-68 

f  Virginia 

5 

0.38 

3.9 

8  58.4 

12  32.7 

-  1  54.3 

-1.3335 

.5466 

.2199 

-51 

-81  ! 

V  Virginia 

44 

+0.38 

-3.6 

+  7  15.1 

12  49.5 

-  1  38.1 

+0.3830 

.5466 

-5199 

•1^ 

-17 

TT  Virginia 

44 

0.33 

3.7 

7  19.9 

19  52.0 

+  5  10.5 

-IJ2668 

.5458 

.2247 

-40 

-83 

B.A.C.4104 

64 

0.29 

3.1 

4  46.3 

8    0  56.4 

+10    4.9 

+0.2230 

.5454 

5275 

+52 

-26 

c  Virginis 

5 

+0.26 

3.0 

+  4    1.8 

5    2.7 

-  9  56.8 

+0.0476 

.5449 

5292 

+42 

-36 

80  Virginis 

6 

-0.05 

-0.7 

-  4  44.3 

9  16  12.2 

+  0    3.4 

+0.8570 

.5474 

5307 

-tm 

+  8 

94  Virginis 

6 

0.19 

+0.3 

8  16.5 

10    6  21.2 

-10  15.9. 

+1.2340 

.5509 

5242 

4«2 

+37 

^>  Libre 

6 

-0.44 

+1.1 

-U  22.2 

11     3  58.8 

+10  37.3 

-Oi8859 

.5595 

-.2056 

+20 

-56 

^  LibrsB 

6 

0.46 

0.9 

10  53.3 

5    2.6 

+11  38.9 

-0.9936 

.5599 

.2042 

-21 

-90 

o>  Libne 

6 

0.60 

2.1 

15    4.8 

15  36.4 

-2    9.6 

+1.1663 

.5648 

.1913 

+75 

^f. 

0^  Librae 

6 

0.61 

1.9 

14  40.3 

16  29J2 

-  1  18.6 

+0.5797 

.5655 

.1900 

+69 

-  8 

y  LibrsB 

44 

0.67 

1.7 

14  21.4 

21  53.0 

+  3  53.6 

-0.7410 

.5682 

.1825 

-  7 

-90  ' 

ij  Librae 

6 

0.72 

1.9 

15  15.6 

12    1  32.1 

+  7  24.8 

-0.4824 

.5702 

.1768 

+  6 

-70  1 

0  Librae 

44 

-0.78 

+2.1 

-16  20.9 

5  39.1 

+11  22.8 

-0.0940 

.5723 

-.1702 

+95 

-44 

49  Librae 

54 

0.82 

1.9 

16    9.0 

8  26.8 

-  9  55.7 

-0.7633 

.5738 

.1654 

•10 

-90  ' 

B.A.C.5408 

64 

0.90 

2.4 

18  11.9 

14  22.9 

-  4  12.7 

+0.3593 

^5760 

.1547 

+50 

-111 

X  Ophiuchi 
B.A.C.5663 

6 

0.97 

2.1 

18    9.6 

19  30.6 

+  0  43.5 

-0.4494 

.5796 

.1451 

+  5 

-6«  , 

64 

1.13 

2.2 

20  12.0 

13    6  16.7 

+11     5.1 

+0.1670 

.5848 

.1235 

+36 

-30 

B.A.C.5700 

64 

1.14 

1.8 

19  20.0 

7  46.4 

-11  28.7 

-0.8921 

.5856 

.1199 

-24 

-90 

B.A.C.5758 

6 

-1J20 

+2.3 

-21  22.9 

11  25.2 

-  7  58.3 

+0.7596 

.5871 

-.1117 

469 

1 
+  4 

^  Opbiuchi 
B.A.C.5866 

5 

liJ8 

1.7 

20  58.3 

17  21.4 

-  2  15.9 

-0.2808 

.5903 

.0987 

+  9 

-57 

6 

1.30 

1.7 

21  19.1 

18  50.3 

-  0  50.5 

-0.0728 

.5903 

.0949 

+19 

-43  ; 

B.A.C.5954 

6 

1.38 

1.5 

21  49.9 

14    0  25.5 

+  4  31.7 

-0.0457 

.5922 

.0813 

+20 

-i« 

58  Ophiuchi 

5 

1.40 

1.2 

21  37.0 

2  16.9 

+  6  18.7 

-0.4112 

.5928 

.0773 

0 

-66 

B.A.C.6088 

6 

1.49 

0.9 

22  46.5 

9  32.5 

-10  42.9 

+0.2685 

.5948 

.0587 

435 

-^  1 

B.A.C.6161 

6 

-1.55 

+0.9 

-23  43.4 

13  22.6 

-  7    1.9 

+1.0238 

.5957 

-.0489 

466 

+24' 

24  Sagittarii 

6 

1.65 

+0.1 

24    7.5 

22    3.6 

+  1  18.3 

+1.1015 

.5969 

.0268 

466 

+31  1 

Saturn 

22  28.5 

23  32.7 

+  2  43.9 

-0.6107 

.5976 

.0227 

-16 

-85  1 

B.A.C.6343 

6 

1.66 

-0.2 

23  36.7 

23  52.7 

+  3    3.1 

+0.5373 

.5973 

.0220 

450 

-9  ! 

26  Sagittarii 

6 

1.68 

0.2 

23  57.1 

15    1  10.8 

+  4  18.0 

+0.8553 

.5972 

.0188 

466 

+11   1 

2W  Sagittarii 

6 

1.68 

0.8 

22  31.4 

2  58.1 

+  6    1.1 

-0.6230 

.5972 

.0139 

-17 

-87  ! 

30  Sagittarii 

6 

-1.70 

-1.0 

-22  18.4 

4  44.2 

+  7  42.9 

-0.8638 

.5972 

-.0091 

-32 

-90 

31  Sagittarii 

6 

1.70 

1.1 

22    4.2 

5  14.8 

+  8  12.3 

-1.1089 

.5972 

.0081 

-51 

-90 

yi  Sagittarii 

5 

1.72 

1.0 

22  54.1 

6    1.4 

+  8  57.0 

-0.2705 

.5973 

.0059 

+  I 

-57 

v^  Sagittarii 

5 

1.72 

1.1 

22  49.9 

6  23.5 

+  9  18.3 

-0.3455 

.5972 

.0040 

-  3| 

-61 

B.  AC.  6448 

6 

1.73 

1.0 

23  20.0 

6  44.2 

+  9  38.2 

+0.1661 

.5972 

-.0039 

+24   -30    1 

B.A.C.6485 

64 

1.74 

1.3 

22  52.4 

8  56.7 

+11  45.4 

-0.3043 

.5972 

+.0019 

-  1 

-58 

0  Sagittarii 

4 

-1.75 

-1.7 

-21  55.7 

10    9.5 

-11    4.7 

-1.2618 

.5972 

+.0044 

-66 

-90  1 

B.A.C.6524 

64 

1.76 

1.6 

22  41.6 

11    2.6 

-10  13.7 

-0.4776 

.5969 

.0075 

-10)  -7« 

B.A.C.6607 

6 

1.80 

2.2 

22  38.5 

16  24.6 

-  5    4.6 

-0.4535 

.5964 

.0218 

-  8  -^ 

r^  Sagittarii 
50  Sagittarii 
B.aTc.6699 

6 

1.84 

2.0 

24  12.8 

18  17.4 

-  3  16.2 

+1.1904 

.5961 

.0255 

466  +458 

6 

1.81 

2.6 

22    2.1 

18  39.6 

-  2  54.9 

-1.0172 

.5958 

.0277 

-41   -90 

64  -1.86 

-2.6=  -23  35.3 

22  18.4 

+  0  35.2 

+0.6820 

.5953 

+.0362 

463       (>  ' 

*  CIoMter  of  Prawpe. 


OCCUIiTATlONS,  18T1. 


4dl 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

FEBR1TART. 

STAR'S— 

At  Cohjdnction  in  R.  A. 

Limiting 

Name. 

M«g. 

Red^iu 
167] 

from 
£i6 

DeeUniUion. 

Wa«hin«toB 
M««iTime. 

Hour  Angle. 

H 

r 

a/ 

y" 

Kn. 

Sn. 
+13 

B.  AC.  6727 

6i 

-1*87 

.si:8 

-2I  43'iJ 

d     h     m 
16    0    4.4 

h     m 
+  2  17.1 

+0.8853 

.5947 

+.0411 

^ 

B.A.C.6864 

6 

1.92 

3.9 

23     5.4 

8  33.0 

+10  25.7 

+0.6831 

.5921 

.0626 

+64 

0 

B.A.C.6878 

6^ 

1.92 

4.0 

22  57.4 

9  29.4 

+11  19.8 

+0.6055 

.5916 

.0647 

^^ 

-5 

B.A.C.6889 

6 

1.91 

4.3 

21  40.6 

10    OSl 

+11  49.5 

-0.6677 

.5914 

.0659 

-15 

-90 

4  Capricurni 

6 

1.94 

4.8 

22  12.4 

15  14.7 

-  7    8.3 

+0.2535 

.5895 

.0784 

+36 

-25 

B.A.C.7049 

6 

1.97 

5.2 

22  49.1 

19  53.6 

-  2  40.0 

+liJ709 

.5872 

.0895 

467 

+55 

17  Capricorn  i 

6 

-1.98 

-6.1 

-21  59.0 

17    2  43.5 

+  3  54J2 

+1.0812 

.5837 

+.1050 

468 

+28 

20  Capricoroi 

6 

1.97 

6.9 

19  32iJ 

8  20.1 

+  9  18.2 

-0.8285 

.5806 

.1166 

-20 

-90 

ri  Capricomi 

5i 

1.98 

7.0 

20  21.9 

10  19.6 

+11  13J2 

+0.2798 

.5794 

.1208 

+42 

-24 

B.  AC.  8214 

^ 

1.75 

11.6 

8  10.9 

20    6  54.3 

+  5  27.4 

-0.4475 

J>346 

JUViO 

+14 

-67 

B.A.C.8274 

61 

1.72 

11.6 

7    6.0 

13  20.0 

+11  41.0 

-0.2207 

i>313 

.2155 

+26 

-52 

30  PiBciiun 

5 

1.68 

11.7 

6  44.1 

20    2.3 

-  5  48.9 

+0.8464 

.5277 

.2184 

+83 

+  7 

33  Piscium 

5 

-1.67 

-11.7 

-  6  26.0 

21  44.6 

-  4    9.7 

+0.8989 

.5269 

+5191 

+84 

+10 

B.A.C.17 

61 

1.66 

11.7 

5  581 

21    0  15.4 

-  1  43.5 

+0.7779 

.5258 

.2198 

+74 

+  3 

B.A.C.81 

61 

1.61 

11.3 

2  56.1 

7  28.3 

+  5  16.4 

-0.6955 

.5228 

5215 

+  1 

-89 

14  Ceti 

61 

1.57 

11.1 

1  13.1 

13    8.1 

+10  46.1 

-1.2844 

.5207 

.2222 

-42 

-90 

15  Ceti 

61 

1.56 

11.1 

-  1  13.0 

14  275 

-11  57.2 

-0.9938 

.5201 

.2222 

-17 

-90 

26  Ceu,  muU. 

61 

1.47 

10.7 

+  0  40.3 

22    3  49.5 

+  1     1.6 

-0.0622 

.5161 

5215 

+36 

-43 

29  Ceti 

•61 

-1.46 

-10.6 

+  I  18.9 

6    0.5 

+  3    8.8 

-0J2750 

.5155 

+.2211 

+25 

-55 

33  Ceti 

6 

1.45 

10.4 

1  45.4 

7  21.7 

+  4  27.6 

-0.4533 

.5152 

5209 

+15 

-^ 

35Cea 

61 

1.44 

10.4 

1  47.2 

8  24.0 

+  5  28.1 

-0J2577 

.5150 

.2206 

+26 

-54 

/Ptgcium 

6 

1.42 

10.1 

2  55.9 

11     9.7 

+  8    9.1 

-0.8910 

.5145 

.2200 

-10 

-87 

V  Piscium 

41 

1.34 

9.5 

4  49.8 

23  37.0 

-  3  45.2 

-0J2429 

.5127 

5156 

+26 

-52 

64  Ceti 

61 

-1.22 

-  8.4 

+  7  57.8 

23  15  25.7 

+11  36.3 

-0.3196 

.5122 

+5071 

+22 

-56 

^»  Ceti 

41 

1.21 

8.3 

8  14.3 

16  17.1 

-11  33.8 

-0.4438 

.5123 

.2067 

+16 

-64 

B.A.C.741 

61 

1.17 

7.9 

9    7.6 

22  20.9 

-  5  40.4 

-0.1784 

.5124 

5025 

+30 

-47 

^  Arietis 

51 

1.17 

7.6 

10    1.3 

22  30.1 

-  5  31.5 

-1.1308 

.5125 

5023 

-27 

-80 

B.  AC. 755 

6 

1.16 

7.6 

9  58.8 

23  31.6 

-  4  31.7 

-0.876(5 

.5127 

5015 

-  9 

-80 

B.A.C.830 

6 

-1.09 

-  7.3 

+10  11.2 

24    7  48.5 

+  3  30.8 

+0.5370 

.5136 

+.1950 

+74 

-  8 

38  Arietis 

5 

1.09 

6.7 

11  54.0 

9    4.1 

+  4  44.2 

-1.1028 

.5138 

.1940 

-2.> 

-78 

B.A.C.987 

6 

0.95 

6.1 

12  33.4 

23  51.3 

-  4  52.6 

+0,7600 

.5165 

.1809 

+90 

+  7 

B.A.C.1240 

6 

0.74 

3.7 

17  49.6 

26    0    1.8 

-  5  27.2 

-0.8700 

.5238 

.1512 

-11 

-72 

B.A.C.1272 

6 

0.70 

3.9 

16  59.5 

3  40.0 

-  1  55.6 

+0.5943 

.5253 

.1462 

+81 

+  2 

Rumker  1162 

6 

-0.63 

-3.3 

+18    6.5 

10  23.0 

+  4  352 

+0.3098 

.5281 

+.1365 

+58 

-13 

B.  AC.  1861 

6 

0.62 

3.1 

18  44.6 

12    3.9 

+  6  12.9 

-0.1645 

.5284 

.1343 

+29 

-38 

(J9  Tauri 

5 

0.61 

3.4 

17  37.8 

12  21.5 

+  6  30.0 

+1.1054 

.5286 

.1340 

+90 

+36 

e  Tauri 

31 

0.60 

3.0 

18  53.5 

13  52.3 

+  7  57.9 

-0.0884 

.5292 

.1315 

434 

.33 

Rumker  1258 

6 

0.52 

3.0 

18  28.5 

20  52.5 

-  9  15.0 

+lii552 

.5321 

.1206 

+90 

+54 

L  Tauri 

5 

-0.42 

-  1.7 

+21  24.2 

27    6  36.9 

+  0  10.9 

-0.8798 

.5365 

+.1047 

-12 

-69 

B.A.C.1563 

61 

0.41 

2.3 

19  37.5 

7  50.5 

+  1  22.2 

+1.2092 

.5368 

.1027 

+90 

+51 

/Tauri 

61 

0.40 

2.1 

20  14.7 

8  55.1 

+  2  24.7 

+0.6353 

.5372 

.1009 

+87 

+  9 

105  Tauri 

6 

0.40 

1.6 

21  32.0 

8  56.2 

+  2  25.8 

-0.7841 

.5372 

.1008 

-6 

-69 

n  Tauri 

6 

0.34 

1.4 

21  57.7 

14  20.8 

+  7  40.0 

-0.r365 

.5395 

.0916 

-  3 

-67 

0  Tauri 

6 

-0iJ9 

-  1.4 

+21  49.4 

18  18.8 

+11  30.3 

-0.2363 

.5410 

+.0845 

+26 

-36 

C  Tauri 

31 

0.24 

1.5 

21    3.7 

23    3.1 

-  7  54.6 

+0.9822 

.5431 

.0756 

+90 

+34 

141  Tauri 

6 

0.12 

1.0 

22  23.7 

28  10  13.2 

+  2  53.3 

+0.2400 

.5475 

.0542 

+54 

^  7 

1  Geminomm 

5 

0.10 

0.7 

23  16.0 

11  19.1 

+  3  57.0 

-0.6598 

.5480 

.0521 

+  2 

-62 

2  Geminorum 

61 

0.09 

0.6 

23  38.8 

12  32.9 

+  5    8.4 

-1.0137 

.5487 

.0493 

-23|-67 

B.A.C.1970 

61 

-0.08 

-  1.0 

+22  12.5 

13  50.6 

+  6  23.4 

+0.6256 

.5492 

+.0469 

+871+14 

3  Geminorum 

6 

0.08 

0.7 

23    7.9 

13  54.6 

+  6  27.3 

-0.3822 

.5492 

.0468 

+18  -42 

6  Geminorum 

6 

0.06 

0.8 

22  56.1 

15    6.1 

+  7  36.4 

-0.1119 

.5495 

.0444 

+33  -25 

1/  Geminorum 

31 

0.05 

0.9 

22  32.5 

16  17.6 

+  8  45.5 

+0.3700 

.5499'    .0422 

+63  +  1 

11  Geminorum 

3 

-0.01 

-0.9 

+22  34.6 

19  59.2 

-11  40.4 

+0.4718 

.5513(+.0345 

+711  +  7 

4d» 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        1 

PLANETS  AND  STARS  BT  THE  MOON. 

1 

MAmCH 

[. 

1 

Star's— 

At  CONJV!fctioir  or  R.  A. 

Umitioff 
PmlleU. 

Kuka. 

Mag. 

Rod*]!] 

187 
Aa 

•  from 

i.a 

D«cUn^D. 

WMhtogton 
Meaaltee. 

H<mr  Angle. 

M 

F 

a/ 

y' 

ITb. 

8*B. 

B.  AC.  2238 

6 

+0'l4 

-  d:5 

+2^  45.1 

d     b    m 
1     9    8.3 

h    m 
+  1     1.8 

-0.5370 

.5556 

+.0071 

Ti:  '-&  \ 

u  Geminorum 

6 

0.19 

0.3 

24  23.8 

13  47.8 

+  5  31.7 

-1.2280 

.5569-0031 

-48'  -66 

44  Geminor. 

6 

0J20 

0.8 

22  49.7 

15    8.1 

+  6  49.3 

+O.470» 

.5572    .0057 

471   +10 

48  Geminor. 

6 

0^24 

0.4 

24  20.5 

18  17.5 

+  9  52J2 

-1.2020 

.5581>    .0124 

-44   -66 

6  Gemi.ymuU. 

31 

0.24 

LI 

22  13.0 

21  46.7 

-10  45.9 

+1.0442 

.55871    .0203 

+90,  +44 

Uranus 

22    2.6 

2    9  39.0 

+  0  41^ 

+0.8323 

.5619  .0463 
.5613  -.0523 

+9a'  +«7 

84  Geminor. 

6i 

+0.41 

-  1.2 

+22  40.0 

12  23.1 

+  3  19.9 

+0.0277 

+41'  -|H 

7  Cancii 

61 

0.45 

1.3 

22  25.9 

17  11.1 

+  7  57.9 

+0.0052 

.5618,    .0623 

+39  -20 

/i>  Cancri 

6 

046 

1.2 

23    0.1 

18  15.5 

+  8  59^ 

-0.6745 

.6618;   .0646 

+  l)  -56 

fi^  Cancri 

5 

0.47 

1.5 

21  57.3 

18  55.6 

+  9  38.7 

+04032 

.56191   .0662 

465i      0 

B.  AC.  2788 

61 

0.50 

1.8 

21     9J2 

3    0  30.5 

-8  58.1 

+0.8564 

.5622    .0782 

+90  +25  1 

7f  Cancri 

6 

0.55 

2.0 

20  52.6 

5  58.9 

-  3  41.3 

+0.6896 

.56251    .0897 

+oa  +14 ; 

+90  +21  J 
+90  +24  ' 

•39  Cancri 

6 

+0.58 

-  2.2 

+20  27.6 

9  15.5 

-  0  31.5 

+0.8264 

.5626 -.0964 

•40  Cancri 

6 

0.58 

212 

20  25.5 

9  17.8 

-  0  29.3 

+0.8614 

.562^   .0965 

•42  Cancri 

61 

0.58 

2.2 

20  10.4 

9  32.3 

-  0  15.3 

+1.1061 

.5626    .0974 

+90  +41  ' 

•B  AC. 2925 

61 

0.58 

20    2.0 

9  38.2 

-  0    9.6 

+1.2445 

.5626,    .0976 

+90*  +56 

V  Cancri 
80  Cancri 

41 

0.59 

1.9 

21  55.8 

10  38.5 

+  0  48.6 

-0.8726 

.5623    .0996 

-12  -68 

61 

0.66 

2.9 
-3.0 

18  34.3 

23  23.4 

-10  53.4 

+1.2517 

.5618    .1255 

+00  +54 

1 

83  Cancri 

6 

+0.68 

+18  15.0 

4    2  30.4 

-  7  52.9 

+1.1869 

.5616!  -.1314 

+9a  +45 

9  Leonis 

31 

0.77 

3.8 

17  23.4 

5    0    6.9 

-11     1.3 

-1.1749 

.5590    .1697 

-34     73 

37  Leonia 

6 

0.78 

4.3 

14  22.1 

4  21i2 

*6  55iJ 

+1.2354 

,   .5583    .1764 

+90,  +45 

42  Leonis 

6 

079 

4.2 

15  37.5 

6  39.8 

-  4  42.0 

-0.4816 

.5578  .1!^ 
.5573    .1848 

.55721    .1869 

1 

+13,  -61 

B  A  C.357J) 

6 

0.79 

4.4 

15    0.0 

9  49.1 

-  1  39.1 

-0.4082 
-0.4812 

+ir  -57 

i  Leonis 

6 

0.80 

4.4 

14  47.7 

11  20.9 

-  0  10.5 

+13'  -61 

1 

u  Virginb 

61 

+0.80 

-5.3 

+  8  50.8 

6  17  33.1 

+  5    0.1 

-0.5750 

.5530  -.2220 

1          1 
+  9!    73 

V  Virginia 

41 

0.79 

54 

7  15.0 

20  57  0 

+  8  175 

+0.2964 

.5527,    .224: 

+57!  -22 

B.  AC  3996 

6 

0.78'     6.3 

5  54  6 

22  26.9 

H-  9  44.1 

+1.3271 

.5526    .2259 

+90:  46t) 

n  Virginia 
B  AC.  4104 

41 

078 

5.5 

7  19.9 

7    3  50.0 

-  9    3.7 

-1.3505 

.5522    .2296 

-53  -83 

61 

0.76 

54 

4  46.2 

8  47.6 

-  4  16.1 

+0.1116 

.5522.    .2325 

+46! -33: 

e  Virginia 

5 

0.75 

5.4 

+  4    1.8 

12  47.9 

-  0  23.9 

-0.0705 

.5521 

5344 

+36  -43 

80  Virginia 

6 

+0.59 

-  4.3 

-  4  44.4 

8  23    3.4 

+  8  42.2 

+0.6640 

.5553 

-.2358 

484-  -4 

94  Virginia 

6 

0.50 

3.4 

8  16.6 

9  12  50.9 

-  1  58.8 

+1.0174 

.5591    .2288 

+82;  +18 

^Librs 

6 

0.32 

2.5 

11  22.3 

10    9  59.2 

-  5  34.8 

-0.5105 

.5655,    .2088 

+  9   -72  ^ 

^Librs 

6 

0.31 

2.7 

10  53.3 

11     16 

-  4  34.7 

-1.2128 

.5657    .2076 

-39,  -90  1 

oi  LibriB 

6 

0.21 

1.4 

15    4.9 

21  23.7 

+  5  25.1 

+0.9226 

.5702 

.1936 

+75'  +13 

o*  Libro 

6 

030 

1.5 

14  40.3 

22  15.6 

+  6  15i2 

+0.3436 

.5703 

.1927 

+53  -21 

1 

^Librs 

6 

+0.17 

-  1.1 

-16    9.9 

11     1  29.1 

+  9  21  6 

+15337 

.5717 

-.1875 

+74  +40 

C«  LibriB 

6 

0.16 

1.0 

16  24.8 

2  26.1 

+10  16.5 

+13053 

.5720 

.1861 

+74   461  , 

y  LibraB 

41 

0.14 

1.0 

14  21.4 

3  34.2 

+11  22.1 

-0.9750 

.5727 

.1843 

-22,  -90 

If  Libne 

6 

0.10 

14 

15  15.6 

7  10.2 

-9    9.8 

-0.7200 

.5741 

.1788 

-  7i  -90 

0  Librn 

41 

0.06 

1.0 

16  20.9 

11  13.9 

-  5  15.1 

-0.3347 

.5754 

.1717 

+14j  -61 

49  Libra 

51 

+0.03 

1.1 

16    l;.l 

13  59.7 

-  2  355 

-1.0018 

.5766 

.1668 

-27;  -90 
1 

v»  Scorpii 

7 

-0.03 

-  0.1 

-19    6.8 

18  44.2 

+  1  58  4 

+12148 

.5786 

-.1580 

+71 :  +40 

v'  Scorpii 

4 

0.03 

O.l 

19    74 

18  44  6 

+  1  588 

+1.2235^ 

.5786 

.1580 

+7r  +41 

B  AC.  5408 

61 

0.06 

0.4 

18  120 

19  521 

+  3    39 

+01151 

5792 

.1556 

+36;  -33 

rff  Ophinchi 

5  '   0.1(^ 

00 

19  44.0 

23  43  4 

+  6  46  4 

+1.0767 

.5808 

1482 

+71   426 

r  OpUiucbi 
B.  AC.  5663 

6 

0.11 

-0.4 

18    9.7 

12    0  57.3 

+  7  57.6 

-0.6910 

.5812 

.1459 

-9-90 

61 

OiJo 

+  0.1 

20  12.0 

11  40.1 

-5  44.1 

-0.0747 

.5851 

.1231 

+22  -44  ; 

-42^ 
+56!  -10  1 

B  AC.  5700 

61 

-0.27 

-  0.3 

-19  20.0 

13    9.6 

-  4  18.1 

-1.1327 

.5855 

-.1201 

B.  AC.  5758 

6|   0.32 

+  04 

21  22.9 

16  48  0 

-  0  481 

+0.5195 

.5867 

.1116 

(  Ophiucbi 
B  AC  5866 

5      0.40 

0.1 

20  58.3 

22  44.3 

+  4  54.3 

-0.5188 

.OOo«f 

.0978 

-  4'  -75  ; 

6      0.42 

0.^ 

21  19.1 

13    0  134 

+  6  20.0 

-0.3097 

.5887 

.0947 

+  7;  -59  1 

B  A  C  5954 

6      0.50 

03 

21  49.9 

5  49.3 

+11  42.8 

-05792 

.5901     .0807 

+  7.  -57 

58  Ophiacbi 

5    -0.53 

+  0.1 

-21  37.0 

7  41  7 

-10  29.21 

-0.6451 

.59051  -.0760 

-131  -89 
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ELEMENTS  FOft  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        ll 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

. 

J 

STAR'tf— 

At  Co5Juifcnoif  in  R.  ▲. 

Limiting 
PamUolc 

Name. 

Mag 

Red'D 
187 

1 
■  from  i   A„^,-^t 

Wuhingtoo 
MeaaTime. 

H«.A^ 

Y 

a/ 

y' 

ITii. 

8'n. 

4  Sagittorii 

5 

-o'!62 

+  d!6  '2S  48.1 

d     h    m 
13  14     8.3 

h     m 
-  4  17.7 

+1.1363 

J5911 

-.0603 

4& 

B.A.CJmS 

6 

0.63 

0.21    22  46.5 

15    0.0 

-  3  28.1 

+0.0416 

.5914 

.0580 

+22 

-37 

B.  AC.  6161 

6 

0.69 

0A\    23  43.4 

18  52.1 

+  0  14.9 

+0.8030 

.5917 

.0481 

467 

+  8 

24Sacittani 

6 

0.81 

+  0.1 

24    7.5 

14    3  38.7 

+  8  40.8 

+0.8908 

.5920 

.0254 

466 

+14 

B.A.C.6343 

6 

0.83 

-  0.1 

23  36.7 

5  29.2 

+10  26.9 

+0.3245 

.5920 

.0199 

+36 

-21 

^  Sagittarii 

6 

0.85 

0.1 

23  57.1 

6  48.3 

+11  42.9 

+0.6459 

.5920 

.0174 

+58 

-  2 

Satukh 

-22  21.4 

8  35.5 

-10  34.1 

-1.0104 

.5895 

-.0128 

-42 

-90 

28  Safittarii 

6 

-0.86 

-  0.6 

22  31.4 

8  37.1 

-10  32.6 

-0.8395 

.5917 

.0125 

-30 

-90 

30  Sagittarii 

6 

0.89 

0.8 

22  18.4 

10  24.6 

-  8  49.3 

-1.0797 

.5914 

.0077 

-47 

-90 

v>  i^agittarii 

5 

0.91 

0.7 

22  54.1 

11  43.0 

-  7  34.0 

-0.4816 

.5914 

.0046 

-11 

-72 

v"  iSagittarii 

5 

0.91 

0.7 

22  49.8 

12    5.4 

-  7  12.5 

-0.5565 

.5914 

.0038 

-14 

-79 

B.A.C.6448 

6 

0.92 

0.6 

23  20.0 

12  26.5 

-  6  52ij 

-0.0413 

.5913 

-.0025 

+13 

-42 

II.A.C.6485 

64 

-0.94 

-OiJ 

-22  52.4 

14  40.9 

-  4  43.0 

-0.5125 

.5912 

+.0031 

-12 

-75 

B.A.C.65tM 

6i 

0.97 

1.0 

22  41.6 

16  48.8 

-  2  40.2 

-0.6849 

.5906 

.0085 

-21 

-90 

B.A.C.6576 

6 

1.02 

Oi> 

24  23.9 

20  11.5 

+  0  34.6 

+1.1061 

.5901 

.0169 

+66 

+32 

B.A.C.6607 

6 

1.04 

1.4 

22  38.5 

22' 16.3 

+  2  34.6 

-0.6543 

.5897 

.0222 

-18 

-90 

ys  Bagittarii 
50  SagitUrii 

6 

1.07 

0^ 

24  12.7 

15    0  11.1 

+  4  24.9 

+1.0046 

.5891 

.0269 

466 

+22 

6 

1.06 

1.7 

22    2.1 

0  33.7 

+  4  46.6 

-liJ196 

.5890 

.0285 

-59 

-90 

B.A.C.6699 

64 

-1.11 

-  1.4 

-23  35.3 

4  16.6 

+  8  20.8 

+0.4978 

.5880 

+.0373 

+48 

-11 

B.A.C.b7-^ 

64 

1.14 

1.5 

23  43J2 

6    4.6 

+10    4.7 

+0.7052 

.5874 

.0419 

+65 

+  1 

B.A.C.6«64 

6 

1.23 

2.3 

23    5.4 

14  43.6 

-5  36J!i 

+0.5136 

.5843 

.0633 

+51 

-10 

B.A.C.6878 

64 

124 

2.4 

22  57.3 

15  41.1 

-  4  41.0 

+0.4367 

.5839 

.0656 

+46 

-14 

B.A.C.6889 

6 

1J23 

2.8 

21  40.6 

16  12.6 

-  4  10.7 

-0.8472 

.5839 

.0665 

-26 

-90 

4  Capricorni 

6 

1J29 

3.0 

22  12.4 

21  33.8 

+  0  58.3 

+0.0906 

.5814 

.0795 

+27 

-34 

B.A.C.7049 

6 

-1.34 

-  3.1 

-22  49.1 

16    2  18.9 

+  6  32.7 

+1.1254 

.5793 

+.0899 

+67 

+32 

17  Capricorni 

6 

1.39 

3.9 

21  58.9 

9  18.1 

-11  43.7 

+0.9454 

.5758 

.1051 

+68 

+17 

20  Capricorni 

6 

1.42 

4S> 

19  32.2 

15    2.5 

-  6  11.9 

-0.9532 

.5727 

.1172 

-2a 

-90 

tf  Capncorvi 

54 

1.44 

4Jb 

20  21.9 

17    4.8 

-  4  14.1 

+0.1505 

i>714 

.1212 

+35 

-31 

27  Capricorni 

6 

1.47 

4.8 

21     4.4 

19  16.0 

-  2    7.5 

+1.1580 

J>703 

.1255 

469 

+35 

30  Capricorni 

6 

1.47 

5.7 

18  31.4 

22  56.6 

+  1  25.1 

-1.0200 

ii679 

.1328 

-31 

-90 

y  Capricorni 

34 

-1.52 

-6i> 

-17  14.7 

17    8  38.9 

+ia  46.8 

-0.9817 

.5621 

+.1503 

-26 

-90 

6  Capricorni 

3 

1.54 

6.8 

16  42.8 

11  44.3 

-10  14.3 

-1.0673 

.5605 

.15.M 

-32 

-90 

20  AquA.,muU. 

6 

158 

7.0 

17  35.1 

18  39.9 

-  3  33.1 

+0.9(>I2 

.5560 

.1662 

+73 

+15 

50  Aquarii 

6 

1.60 

8.2 

14  11.1 

18    4  47.3 

+  6  13.8 

-0.8541 

.5497 

.1804 

-14 

-90 

B.A.C.7835 

64 

1.60 

8.4 

13  34.6 

7  22.7 

+  8  44.1 

-1.0235 

.5480 

.I8:w 

-24 

-90 

56  Aquarii 

6 

1.61 

SJ2 

15  iiJH 

7  29.6 

+  8  50.8 

+0.7565 

.5480 

.I8;tt) 

+71 

+  2 

74  Ac^uarii 
/Piwium 

6 

-1.63 

-9.1 

-12  18.2 

18  27.8 

-  4  32.6 

-0.2604 

.5419 

+.liK>4 

+21 

-55 

6 

1.57 

10.2 

+  2  554) 

21  19  31.2 

-  5  41.6 

-0.7389 

.5154 

.2225 

0 

-84 

V  Piscium 

44 

1.54 

9.8 

4  49.8 

22    7  57.3 

+  6  23.0 

-0.0630 

.5143 

J2I84 

+:i6 

-42 

64COU 

64 

1.48 

9.0 

7  57.8 

23  426 

-  2  19.0 

-0.1091 

.5143 

J20\}H 

44(5 

-44 

^»  Ceti 

44 

1.48 

8.9 

8  14.3 

23    0  33.9 

-  1  29.2 

-0.2318 

.5143 

.2092 

+27 

-50 

B.A.C.728 

64 

1.46 

8.4 

10  14.7 

5  55.1 

+  3  42.7 

-1.3237 

.5146 

.2055 

-49 

-80 

B.  AC.  741 

64 

-1.45 

-8.6 

+  9    7.6 

6  35.9 

+  4  22.3 

+0.0438 

.5146 

+.2a->o 

+42 

-35 

f  Arictis 

54 

1.46 

8.4 

10    1.3 

6  45.1 

+  4  31.3 

-0.9080 

.5146 

.204t» 

-11 

-80 

B.A.C.755 

6 

1.45 

8.4 

9  58.7 

7  46.3 

+  5  30.7 

-0.6518 

.5146 

.2041 

+  4 

-78 

B.A.C.830 

6 

1.41 

8.1 

10  11.2 

16    0.6 

-10  29.3 

+0.7741 

.5158 

.1975 

+90 

+  6 

38  Arietia 

5 

1.41 

7.6 

11  54.0 

17  15.8 

-  9  16.3 

-08636 

.5161 

.1961 

-  8 

-78 

B.A.C.9e7 

6 

1.33 

7.0 

12  33.3 

24    6  58.7 

+  4    2.5 

+1.0172 

.5186 

.1830 

+90 

+24 

B.A.C.1340 

6 

-1.18 

-4.8 

+17  49.6 

25    8    3.0 

+  4  21.8 

-0i>891 

.5262 

+.1524 

+  7 

-66 

B.A.C.1272 

6 

1.15 

4.6 

16  59.5 

11  40.6 

+  7  52.8 

+0.8788 

.526:J 

.1473 

+90 

+18 

Rumker  1162 

6 

1.09 

4.0 

18    6.5 

18  22.9 

-  9  37.2 

+0.5983 

.5286 

.1374 

+82 

+  3 

B.A.C.1361 

6 

1.08 

3.7 

18  44.6 

20    3.6 

-  7  59.6 

+0.1240 

.5290 

.i:t5i 

+47 

-22 

e  Tauri 

34 

1.07 

3.6 

18  53.5 

21  52.0 

-  6  14.6 

+0.2011 

.5297 

.r.W3 

+52 

-18 

i  Tauri 

5 

-0.92:  -  2.1 

+21  24.2 

26  14  37.6 

+  9  59.4 

-0.5875 

.5:J55 

+.1047 

+  7 

-61 

4«4  OCCUL.TATIONS,  18T1. 


!        ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  0CCULTAT10N8  OF       1 

1 

PLANETS  AND  STARS  BY  THE  MOON. 

MARCH 

• 

Stab's— 

At  Conjunction  in  R.  A. 

LimittDt 
PiaraUeU.    j 

Namo. 

Mag. 

Red'n 
187 

iifh>m 
1.0. 

^ZS^n 

Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

y' 

N*s. 

S*B. 

I  Tauri 

54 

-0.90 

-siU 

+20  14.7 

d     h     in 
26  16  56.1 

b     m 
-11  46.5 

+0.9322 

.5362 

+.1010 

4db 

^ 

n  Tauri 

6 

0.84 

1.6 

21  57.7 

22  22.9 

-  6  30.1 

-0.4437 

.5383 

.0912 

+15  -60 

Jupiter 

22  51.4 

23  57.9 

-  4  58J2 

-1.2927 

.5327 

.0880 

-60,  -67 

0  Tauri 

6 

0.80 

1.5 

21  49.4 

27    2  22.1 

-2  38.7 

+0.0582 

.5395 

.0639 

+4^  -20 

C  Tauri 

H 

0.74 

1.5 

21    3.7 

7    7.9 

+  1  57.9 

+1J2809 

.5410 

.0754 

+00  +65 

B.A.C.1774 

6i 

0.74 

0.8 

23  14.8 

7  49.8 

+  2  38.4 

-1.0809 

.5412 

.0739 

-29  -67 

141  Tauri 

6 

-0.62 

-  0.7 

+22  23.7 

18  22.9 

-11    9.2 

+0.5337 

M49 

+.0533 

+77+8 

1  Gcminorum 

5 

0.61 

0.4 

23  16.0 

19  29.4 

-10    5.0 

-0.3706 

.5450 

.0513 

+18  -41 

2  Geminorum 

64 

0.60 

0.2 

23  38.9 

20  43.8 

-  8  53.0 

-0.7271 

.5455 

.0489 

-  3  -67  . 

B.A.C.11I70 

64 

0.58 

0.7 

22  12.6 

22    2.2 

-  7  37.2 

+0.9198 

.5458 

.0465 

+9a  +32  1 

3  Geminorum 

6 

0.58 

0.3 

23    7.9 

22    6.2 

-  7  33.4 

-0.0929 

.5458 

.0464 

+34 

-24l 

6  Geminorum 

6 

0.56 

0.4 

22  56.1 

23  18.4 

-6  23.6 

+0.1782 

.5461 

.0441 

+50 

-  9 

7  Geminorum 

34 

-0.55 

-  0.5 

+22  32.5 

28    0  30.6 

-  5  13.8 

+0.6622 

.5465  +.0414 

+90 

+17  i 

u  Geminorum 

3 

0.50 

-  0.4 

22  34.6 

4  14.3 

-  1  37.5 

+0.7630 

.5475    .0341 

+00 

^sa\ 

B.A.C.2238 

6 

0.34 

+  OSl 

23  45.1 

17  32.6 

+11  13.9 

-0.2592 

.5508 

+.0062 

+25  -30 

u  Geminorum 

6 

0.29 

0.7 

24  23.8 

22  15.8 

-  8  12.3 

-0.9576 

.5517 

-.0034 

-19'  -66 

44  Geminor. 

6 

0.27 

0.1 

22  49.7 

23  37.2 

-6  53.7 

+0.7506 

.5521 

.0066 

+iH>l  +^ 

48  Geminor. 

6 

-0.23 

0.7 

24  20.6 

29    2  49.3 

-  7  48J2 

-0.9350 

.5527 

.0133 

-17 

^ 

Uranus 

+22    5.6 

17  45.1 

+10  37.0 

+1.0747 

,5550 

-.0454 

+90  +44    1 

84  Geminor. 

64 

0.00 

+  0.2 

22  40.0 

21  11.3 

-10    4.0 

+0.2845 

.5553 

.0524 

+57 

-  5 

7  Cancri 

64 

+0.05 

.     0.2 

22  25.9 

30    2    3.8 

-  5  21.5 

+0.2563 

.5556 

.0628 

+56 

-  7 

fi^  Cancri 

6 

0.07 

+  0.3 

23    0.1 

3    9.4 

-  4  18.2 

-0.4291 

.5556 

.0651 

+15 

-46 

/*«  Cancri 

5 

0.08 

0.0 

21  57.4 

3  50.1 

-  3  38.9 

+0.6545 

i>556'    .0667 

1 

+90 

+14 

B.A.C.27S8 

64 

40.14 

-  0.3 

+21    9.3 

9  30.5 

+  1  49.8 

+1.1038 

.5559  -.0788 

+90 

+43 

ff  Cancri 

6 

0.21 

0.4 

20  52.6 

15    4.2 

+  7  11.9 

+0.9285 

.5559,    .0901 

+90  +29 

*39  Cancri 

6 

0.24 

0.6 

20  27.7 

18  24.0 

+10  24.9 

+1.0612 

.5561 

.0972 

+90  +38 

•40  Cancri 

6 

0J24 

0.6 

20  25.5 

18  26.4 

+10  27.2 

+1.0957 

.5561 

.0973 

+iM).  +40 

y  Cancri 

44 

+0.261  -  0.1 

+21  55.9 

19  48.3 

+11  46.4 

-0.6536 

.5561  -.0999 

+  3  -65 

APRII. 

1 

ij  Leonis 

34 

+0.63 

-  2.2 

+17  23.4 

1    9  48.3 

+  0  28.1 

-1.0202 

.5541 

-.1706 

-20 

-73 

42  Leonis 

6 

0.68 

2.8 

15  37.5 

16  24.9 

+  6  51.1 

-0.3390 

.5537 

.1813 

+21 

-52 

B.  AC.  3579 

6 

0.70 

3.0 

15    0.0 

19  35.9 

+  9  55.7 

-0.2727 

.5537 

.1860 

+25 

-48 

t  Leonis 

6 

0.71 

3.1 

14  47.8 

21     8.3 

+11  25.0 

-0.3490 

.5535 

.1881 

+21 

-53 

u  Virginia 

64 

0.88 

4.9 

8  50.7 

3    3  25.4 

-  7  19.5 

-0.5181 

•5528 

.2247 

+12f  -69  II 

^  Virginia 

5 

0.89 

4.9 

8  58.4 

6  32.1 

-  4  19.1 

-1.34!)6 

.5528 

J2274 

-53 

-81 

V  Virginia 

44 

40.89 

-5.1 

+  7  15.0 

6  48.5 

-  4    3.2 

♦0  3412 

.5528 

^.2275 

+60 

-20 

B.A.C.3996 

6 

0.89 

5.3 

5  54.6 

8  18.0 

-  2  36.8 

+1.3636 

.5530 

.2287 

+90 

+68 

fr  Virginia 

44 

0.92 

52 

7  19.9 

13  39.5 

+  2  3:j.8 

-1.3170 

.5532 

.2328 

-46 

-83 

B.A.C  4104 

64 

0.93 

5.6 

4  462 

18  34.5 

+  7  18.8 

+0.1237 

.5536 

.2359 

+47  -32  ! 

e  Virginis 

5 

0.94 

57 

+  4     1.8 

22  32.6 

+11     8.8 

-0.0684 

.5542 

.2381 

+36  -43  , 

65  Virginis 

6 

0.97 

6.0 

-  4  15.0 

5    2  49.5 

-  9  32.4 

+1.3832 

.5598 

JM25 

+86,  +61 

1 

80  Virginis 

6 

+0  97 

-  5.9 

-  4  44.4 

8  13.7 

-  4  19.5 

+0.5635 

.5614  -.2412 

+75:  -10 

94  Virginis 

6 

0.96      5.5 

8  16.6 

21  40.7 

+  8  39.0 

+0.8758 

.5662    ij:M2 

+82;  +  8 

95  Virginis 

6 

0.96      5.4 

8  41.9 

21  51.8 

+  8  49.8 

+1.2508 

.5662    .2:i41 

+821  +38 
-  1    -89 

^  Libne 

6 

0.89 

4.6 

11  22.3 

6  18  14.4 

+  4  28.1 

-0.6849 

.5745 

J2144 

0^  Libra 

6 

0.85 

3.7 

15    4.9 

7    5  15.4 

-  8  55.4 

+0.7132 

.5794 

.19m 

+75;  -  1 

o«  Libra 

6 

0.84 

3.8 

14  40.4 

6    5.7 

-8    7.1 

+0.1413 

.5798 

.1977 

+41    -32 

Q  Libra 

4 

+0.83 

-3.4 

-16  16.0 

8  13.3 

-6    4.2 

+1.3041 

.5806 

-.1945 

+74  +50 

^  Libra 

6 

0.82 

3.4 

16  10.0 

9  13.0 

-  6    6.7 

+1.0132 

.5812 

.1928 

+741  +19 

C*  Libra 

6 

0.82 

3.3 

16  24.8 

10    8.2 

-  4  13.7 

+1.0819 

.5816 

.1913 

+74,  +25 

Y  Libr» 

44 

0.80 

3.7 

14  2|.5 

11  14.1 

-  3  10.2 

-1.1657 

.5818    .1895 

-371  -DO 
-19,  -90 

9  Libr» 

6 

0.78 

3.4 

15  15.6 

14  43.1 

+  0  10.9 

-0.9204 

.58:H>!    .1833 

0  Libra 

44 

+0.76!  -  3.0 

-16  21.0 

18  39.1 

+  3  57.8 

-0  5475 

.5853  -.1761 

+  2   -76 

*  Citittor  of  Pneaope. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  0CCULTAT10N8  OF        ll 

PLANETS  AND  STARS  BY  THE  MOON. 

APRll. 

Star's— 

At  Conjumctiom  u  R.  A. 

LimiriDg 
ParaU«ls. 

Nmm. 

Mag. 

Redn 
187 

•  from 
l.O. 

Appannt 
Declinattou. 

Wtwhlnttoii 
Meaa  Time. 

HonrAntle. 

H 

F 

3/ 

y* 

N'n. 

8n. 

49  Libre 

H 

+0*73 

-  3.0 

-16'    9.1 

d     b     m 
7  21  19.4 

+  6  31.9 

-1.2084 

.5861 

-.1714 

M 

v»  Scorpii 

7 

0.71 

2.2 

19    6.8 

8    1  54.9 

+10  56.8 

+0.96i)4 

.5882 

.1637 

+71 

+17 

v^  Scorpii 

4 

0.7i 

2.2 

19    7.4 

1  55.3 

+10  57.2 

+0.9777 

.5882 

.1637 

+71 

+17 

B.A.C.540« 

6i 

0.69 

2.4 

18  12U) 

3    0.6 

+11  59.9 

-0.1155 

.5886 

.1599 

+23 

-47 

^  Ophiuchi 

5 

0.66 

•     i.8 

19  44.0 

6  44.7 

-  8  24.7 

+0.8277 

.5901 

.1519 

+70 

+  7 

X  Ophiuchi 

6 

0.65 

2.2 

18    9.7 

7  56.3 

-  7  16.0 

-0.9164 

.5906 

.1495 

-22 

-90 

B.A.C.5663 

64 

40.55 

-  1.4 

-20  12.0 

18  19.6 

+  2  42.9 

-0.3194 

.5937 

-.1264 

+  9 

-59 

B.A.C.5758 

6 

0.50 

1.0 

21  23.0 

23  18.6 

+  7  30.0 

+0i«>30 

^952 

.1145 

+40 

-25 

^  Ophiuchi 
B.A.C.5866 

5 

0.43 

0.9 

20  58.3 

9    5    5.1 

-10  57.3 

-0.766a 

.5963 

.1001 

-18 

-90 

6 

0.42 

0.7 

21   19.1 

6  31.7 

-  9  34.2 

-0.5612 

.6965 

.0960 

-  7 

-79 

B.A.C.5U54 

6 

0.35 

0.4 

21  49.9 

11  5tf.9 

-  4  20.1 

-0.5348 

.5974 

.0824 

-  6 

-76 

58  Ophiuchi 

5 

0.33 

-0.5 

21  37.0 

13  46.5 

-  2  34.9 

-0.8974 

.5974 

.0775 

-28 

-90 

4  Sag^ittarii 

5 

+0.25 

+  0.3 

-23  48.1 

20    5.9 

+  3  27.3 

+0iJ622 

.5977 

-.0613 

+66 

+11 

B.A.C.6088 

6 

0.24 

0.0 

22  46.5 

20  56.4 

+  4  15.8 

-«i«15 

.5977 

.6589 

+  8 

-53 

7  SagitUrii 

6 

0.24 

0.5 

24  16.7 

21  16.3 

+  4  34.9 

+1.2738 

.5977 

.0583 

466 

+59 

B.A.C  6161 

6 

o.iy 

0.4 

23  43.4 

10    0  43.5 

+  7  53.6 

+0.5312 

i*976 

.0487 

+51 

-  9 

24  SagiUarii 
B.A.C.6343 

6 

0.08 

0.6 

24    7.5 

*        9  19.7 

-  7  50.8 

+0.6177 

X>966 

.0261 

+56 

-  4 

6 

0.05 

0.4 

23  36.7 

11     8.2 

-6    6.7 

+0.0563 

.5965 

.0211 

+19 

-37 

26  Sagittarii 

6 

+0.04 

+  0.6 

-23  57.0 

12  26.0 

-  4  52.0 

+0.3751 

.5961 

-.0172 

+38 

-18 

28  Sagittarii 

6 

+0.01 

0.1 

22  31.4 

14  12.9 

-  3    9.4 

-1.0990 

.5961 

.0129 

-48 

-90 

v'  Sagittarii 

5 

-0.03 

0.2 

22  54.0 

15  15.9 

-  2  13.7 

-0.7440 

,5951 

.0040 

-25 

-90 

1^  Sagittarii 

5 

0.04 

0.2 

22  49.7 

17  38.0 

+  0    7.5 

-0.8185 

.5950 

.0034 

-30 

-90 

B.A.C.  6448 

6 

0.04 

0.3 

23  20.0 

17  58.7 

+  0  27.4 

-0.3068 

.5950 

-.0027 

-59 

B.A.C.6485 

64 

0.07 

OiJ 

22  52.4 

20  USi 

+  2  34.6 

-0.7748 

.5944 

+.0030 

-27 

-90 

B.A.C.6524 

64 

-0.10 

+  0.1 

-22  41.6 

22  17.4 

+  4  35.8 

-0.9469 

.5938 

+.0068 

-38 

-90 

B.A.C.  6576 

6 

0.15 

0.7 

24  23.9 

11     1  37.6 

+  7  48.0 

+0.8343 

.5924 

.0177 

466 

+  9 

B.A.C.6607 

6 

0.17 

0.1 

22  38.5 

3  40.9 

+  9  46.5 

-0.9154 

.5918 

.02:W) 

-34 

-90 

X*  Sogittarii 

64 

0.20 

0.7 

24  39.8 

5  30.9 

+11  32.2 

+1.1954 

.5910 

.0279 

466 

+42 

y3  Sagittarii 
B.A.C.  6609 

6 

0.20 

0.6 

24  12.7 

5  34.6 

+11  35.7 

+0  7354 

.5910 

.0280 

466 

+  3 

64 

0.26 

0.4 

23  35.3 

9  37.6 

-  8  30.9 

+0.2325 

u>893 

.0383 

+30 

-26 

B.A.C.6727 

64 

-058 

+  0.4 

-23  43.2 

11  24.8 

-  6  47.9 

+0.4400 

.5886 

+.0430 

+44 

-15 

B.A.C.  6864 

6 

0.39 

0.0 

23    5.4 

20    0.4 

+  1  27.9 

+0.25'35 

.5844 

.0639 

+34 

-25 

B.A.C.  6878 

64 

0.40 

-  0.1 

22  57.3 

20  57.7 

+  2  22.9 

+0.1 7r3 

.5837 

.0662 

+31 

-30 

B.A.C.  6889 

6 

0.41 

0.5 

21  40.6 

21  29.1 

+  2  53.1 

-1.1028 

.58;tt 

.0677 

-44 

-90 

4  Capricorni 

6 

0.48 

0.5 

22  12.4 

12    2  49.4 

+  8    1.3 

-0.1644 

.5804 

.0801 

+13 

-50 

B.A.C.  7049 

6 

0.54 

0.4 

22  49.0 

7  34.2 

-11  24.6 

+0.8726 

.5776 

0910 

467 

+11 

17  Capricorni 

6 

-0.63 

-0.8 

-21  58.9 

14  33.8 

-  4  40.7 

+0.69!K) 

J>732 

+.1062 

468 

0 

20  Capricorni 

6 

0.69 

1.8 

19  32.1 

20  19.4 

+  0  52.2 

-1.1945 

.5696 

.117H 

-48 

-90 

ff  Capricorni 

54 

0.71 

1.6 

20  21.8 

22  22.3 

+  2  50.7 

-0.0878 

.5681 

.1223 

+22 

-46 

27  Capricorni 

6 

0.74 

1.4 

21    4.3 

13    0  34.2 

+  4  57.8 

+o.in>:M) 

.5666 

.1265 

+69 

+14 

30  Capricorni 

6 

0.77 

2.4 

18  31.4 

4  162 

+  8  31.9 

-1.2540 

.5646 

.1332 

-53 

-90 

y  Capricorni 

34 

0.87 

3.1 

17  14.7 

14    3.3 

-  6    1.5 

-1.2050 

.5577 

.1505 

-45 

-90 

K  Capricorni 

5 

-0.89 

-  2.4 

-19  27.2 

15  10.5 

-  4  56.7 

+1.2800 

.55a> 

+.1524 

+71 

+49 

6  Capricorni 

3 

0.90 

3.4 

16  42.7 

17  10.6 

-  3    0.7 

-1.2868 

J>558 

.1556 

-55 

-90 

29  Aqua.,imift. 

6 

0.97 

3.3 

17  35.1 

14    0  11.0 

+  3  45.4 

+0.7iVSI^ 

.5508 

.1664 

+68 

+  2 

50  Aquarii 

6 

1.04 

4.7 

14  ll.O 

10  26.3 

-10  l!f.7 

-1.0476 

.5441 

.1807 

-28,  -90 

B.A.C.  7835 

64 

1.06 

4.9 

13  34J5 

13    3.8 

-  7  47.4 

-1.2  KM 

.5426 

.1837 

-41    -90 

56  Aquarii 

6 

1.07 

4.4 

15  14.7 

13  10.9 

-  7  40.6 

+0.5753 

.5426 

.1839 

46ti  -  8 

T«  Aquarii 

4 

-1.14 

-  5.0 

-14  16.4 

22  25.3 

+  1  16.0 

+1.2987 

.5369 

+.1944 

+76  +47 

74  Aquarii 

6 

1.14 

5.6 

12  18.2 

15    0  19.0 

+  3    6.0 

-0.4256 

.5360 

.1!K)2 

+13   -66 

1  yr^  Aquarii 

44 

1381 

6.4 

9  47.5 

11  17.9 

-10  15.7 

-0.81M)6 

.5303 

.2062 

-12i  -JK) 

*  if^  Aquarii 

44 

liJ2)     6.4 

9  53.3 

12  1.9.5 

-  9  16.0 

-0.5753 

.52!>5 

.2069 

+  61  -78 

'  i»  Aquarii 
B.A.C.  8214 

5 

1J22     6M 

10  19.0 

12  50.7 

-  8  45.8 

-O.OIOI 

.5294 

.2075 

+371  -40 

64  -li»-  7.0 

-  8  10.8 

21     95 

+  0  42iJ 

-<»5I70 

.5257  +.2131  1 

+  \)  -75 

54 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF 

PLANETS  AND  STARS  BY  THE  MOON.                                            | 

APRII. 

il 

Star's- 

At  CoNJoifcnON  in  R.  A. 

LiiDhiBg    1 

Namct. 

Mug. 

Red'u 
187 
Aa 

ifrom 
1.0. 
AS 

AppArent 
OecUoation. 

Washlogitoii 
Mean  Time. 

Hour  Angle. 

H 

Y 

a/ 

y' 

WPa. 

8-B. 

+  5 
+  9 
+13 

-87 

B.A.C.8274 
30  Piscium 
33  Piscium 
B.A.C.17 
B.A.C.81 

Oh 

5 

5 

-L30 
1.33 
1.33 
1.34 
1.37 

-  f.3 
7.5 
7.5 

7.7 
8.2 

-^    5.9 
6  44.0 
6  25.9 
5  58.0 
2  56.1 

d     h     m 
16    3  45.9 
10  38.6 
12  23.3 
14  57.7 
22  20.1 

h     m 
+  5  425 
-11  37.3 

-  9  55.7 

-  7  25.9 

-  0  16.5 

-0.2860 
+0.8262 
+0.8880 
+0.9574 
-0.6731 

.522!^ 
.5202 
.5196 
.5189 
.5169 

+5172 
5203 
5210 
5219 
5239 

o 

+23 

+8:* 

+84 
+84 
+  3 

14  Ceti 

15  Ceti 

26  Ceti,  mult. 

B.A.C.!)87 

B.A.C.1240 

6i 
6 

-1.39 
1.39 
1.43 
1.47 
1.42 

-  8.4 
8.4 
8.6 
6.9 
5.0 

-  1  13.1 

-  1  12.9 
+  0  40.3 

12  33.3 
17  49.6 

17    4    6.4 

5  26.9 

19    1.3 

20  14  11.4 

21  15  14.6 

+  5  19.7 
+  6  37.8 
-  4    7.3 
-10  57.2 
-10  39.0 

-1.2377 
-0.9382 
+0.0673 
+1.1690 
-0.3948 

.5154 
.5151 
.5130 
M6S 
.5264 

+5249 
5251 
5250 
.1853 
.1547 

-36 
-12 
+43 
+00 
+18 

-90 
-90 
-36 
+35 
-53 

B.  AC.  1272 
Rumker  1162 
B.A.C.1361 
e  Tauri 
I  Tauri 

6 

6 

6 

3i 

5 

-1.38 
1.37 
1.37 
1.36 
157 

-5.0 
4.4 
4.2 
4.1 
2.6 

+16  59.5 
18    6.5 
18  44.6 
18  53.5 
21  245 

18  62.0 

22    1  33.7 

3  14.3 

5    2.6 

21  47.3 

-  7    85 

-  0  38.8 
+  0  58.7 
+  2  43.6 
-5    35 

+1.0809 
+0.8096 
+0.3367 
+0.4165 
-0.3540 

.5276 
.5298 
.5301 
.5309 
.5363 

+.1494 
.1394 
.1371 
.1342 
.1072 

+90 
+90 
+60 
+66 
+20 

+33 
+16 
-11 
-  6 
-45 

i  Tauri 
105  Tauri 
n  Tauri 
o  Tauri 

6 
6 

-1.25 
1.26 
li« 
1.19 

-  2.7 
2.4 

2.0 

1.8 

+20  14.7 
21  31.9 
21  57.7 
21  49.4 

23    0    5.9 
0    7.0 
5  32.9 
9  32.3 

-  2  49.0 

-  2  47.9 
+  2  27.6 
+  6  195 

+1.1727 
-0.255! 
-0.2016 
+0.3058 

J>369 
.5370 
.5386 
.5400 

+.1025 
.1024 
.0923 
.0851 

+00 
+25 
+28 
+59 

+47 
-39 
-35 
-  7 

B.  AC.  1774 
Jupiter 
141  Tauri 
1  Geminorum 

6i 

6 
5 

-1.15 

1.04 
1.04 

-  1.1 

0.8 
0.5 

+23  14.8 
23  11.4 

22  23.7 

23  16.0 

15  0.6 

16  13.9 
24    1  35.6 

2  42.3 

+11  36.9 
-11  125 
-2    8.9 
-  1    4.4 

-0.8335 
-0.6811 
+0.7958 
-0.1118 

.5412 
.5335 
.5439 
.5444 

+.0750 
.0723 
.0542 
.0519 

-9 
+  1 
+90 
+33 

+24  ' 

-36 ; 

2  Geminorum 
B.A.C.1970 

3  Geminorum 
5  Geminorum 

6 
6 

-1.03 
1.01 
1.01 
1.00 

-  0.3 
0.7 
0.4 
0.0 

+23  38.9 

22  12.6 

23  7.9 

24  26.7 

3  57.1 
5  15.9 

5  19.9 

6  85 

+  0    8.0 
+  1  245 

+  1  28.0 
+  2  14.8 

-0.4691 
+1.1866 
+0.1688 
-1.2477 

.5446 
.5449 
.5449 
.5450 

+.0498 
.0473 
.0472 
.0455 

+14 

+!K) 
+50 
-51 

-47 

+54 
-10 
-66 

6  Geminorum 
9  Geminorum 
u  Geminorum 
B.A.C.2154 

6 

? 

64 

-0.98 
0.97 
0.95 
0.89 

-  0.4 
0.5 

-  0.3 
+  0.7 

+22  56.1 
22  32.5 
22  34.6 
24  41.6 

6  32.5 

7  45.0 
11  30.0 
18    9.8 

+  2  385 
+  3  48.3 
+  7  26.0 
-10    7.6 

+0.4422 
+0.9292 
+1.0325 
-1.1215 

.5451 
.5454 
J>461 
.5471 

+.0444 
.0420 

.o:m3 

.0209 

+69 

+9«) 
+90 
-33 

+  4 
+33 
+41  ; 
-66 

B.A.C.2238 

u  Geminorum 
44  Geminor. 
48  Geminor. 

6 
6 
6 
6 

-0.81 
0.76 
0.73 
0.70 

+  0.7 
1.1 
0.7 
1.3 

+23  45.1 
24  23.8 
22  49.7 
24  20.6 

25    0  54.3 

5  40.3 

7    2.5 

10  16.7 

-3  36.7 
+  0  59.8 
+  2  195 

+  5  26.8 

+0.0104 
-0.6913 
+1.0287 
-0.6680 

.5483 
.5489 
.5490 
.5493 

+.0068 

-.ooa-> 

.0061 
.0128 

+40 
-  1 
+90 
+  1 

15 
-62 
+44 

-60 

B.  AC.  2514 
84  Geminor. 
7  Cancri 
fi*  Cancri 

61 
6 

-0.55 
0.47 
0.41 
0.39 

+  1.8 
1.3 
1.3 
1.6 

+24  30.7 
22  40.0 

22  25.9 

23  0.1 

22  31.6 

26    4  53.7 

9  51.1 

10  57.7 

-  6  43.0 

-  0  33.8 
+  4  13.6 
+  5  17.8 

-1.1668 
+0.5617 
+0.5327 
-0.1593 

.5502 
.5502 
.5504 
.5502 

-.0390 
.0521 
.0625 
.0647 

-38 
+78 
+77 
+30 

-66 
+10 

+  8 
-30  \ 

fi^  Cancri 
tj  Cancri 
y  Cancri 
ij  Leonis 

5 
6 
44 
34 

-0.38 

0.23 

-0.17 

40.30 

+  1.2 

1.0 

+  1.5 

-0.1 

+21  57.4 

20  62.7 

21  55.9 
17  23.5 

11  39.1 
23    5.8 

27  3  55.7 

28  18  48.7 

+  5  57.9 

-  6  58.6 

-  2  18.5 
+11  16.4 

+0.9344 
+1.2078 
-0.3889 
-0.7945 

.5502 
.5497 
.5495 
.5459 

-.0663 
.0895 
.099! 
.1692 

+90 
+90 
+18 
-  5 

+3! 
+52 
-47 
-73  1 

42  Leonis 
B.A.C.3579 
i  Leonis 
(  Leonis,  mK/t. 

6 
6 
6 
4 

+0.38 
0.41 
0.43 
0.67 

-  0.7 
0.9 
1.1 
2.4 

+15  37.5 
15    0.0 
14  47.8 
11  14.4 

29  1  35.5 
4  51.1 
6  25.8 

30  6  36.0 

-  6  10.3 

-  3    15 

-  1  29.6 
-2    7.3 

-0.1147 
-0.0522 
-0.1316 
-1.3207 

.5454 
.5453 
.5451 
.5453 

-.1799 
.1846 
.1870 
5171 

+33 
+37 
+33 

-48 

-3I> 
-36 
-41 

,-79 

u  Virginis 
^  Virginis 
V  Virginis 
ir  Virginis 

64 

5 

44 

44 

+0.73 
0.76 
0.76 

♦0.82 

-  35 
3.2 
3.6 

-  3.7 

+  8  50.8 

8  58.4 

7  15.1 

!  +  7  19.9 

13  245 
16  34.6 
16  515 
23  49.6 

+  3  27.4 
+  6  31.6 
+  6  47.6 
-  9  28.0 

-o.a->49 

-1.1987 
+0..')033 
-1.1800 

.5459  -.2239 

.5461'    .2266 

*    .5461    .2268 

.5471-2324 

+21    -58 
-32*  -81  . 

+71   -12  , 
-30!  -83  1 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  0CCULTAT10N8  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

II 

STAR'f- 

At  Conjunction  in  R.  A. 

UmitiDg 
Parallels. 

Nmm. 

Ma«. 

lUd'D 

18? 

■  from 

MeaaTlnw. 

Hour  Angle. 

H 

Y 

a/ 

If' 

ITn. 
-5°l 

8'D. 

-8i 

11  Virginia 
B.  AC.  4104 

6 

+0*86 

-^:9 

+  S  31.4 

<1     h     m 
1    4    5.5 

h     m 
-  5  20.6 

-1.3515 

.5479 

-.2353 

^ 

0.86 

4.4 

4  46.3 

4  49.5 

-4  38.1 

+0.2577 

i>480 

5357 

+55 

-26 

c  Virgiois 

5 

0.89 

4.5 

+  4    1.8 

8  51.0 

-  0  44.6 

+0.0552 

5488 

.2381 

+43 

-36 

83  Virginia 

6 

1.11 

5.9 

-  4  44.4 

2  18  46.6 

+  8    1.5 

+0.6008 

.5607 

.2434 

+78 

-  8 

!M  Virginia 

6 

1.18 

6.0 

8  16.6 

3    8  10.9 

-  3    2.6 

+0.8752 

.5671 

.2373 

+82 

+  8 

do  Virginia 

6 

1.18 

6.0 

8  41.9 

8  21.9 

-  2  52.0 

+li2480 

.5675 

JW71 

+82 

+37 

f»  Libr© 

6 

+liJ5 

-5.4 

-11  22.4 

4    4  28.5 

-  7  29.8 

-0.7194 

.5790 

-.2184 

-3 

-90 

0^  Libras 

6 

l^ 

4.8 

15    4.9 

15  19.3 

+  2  56.6 

+0.6324 

.5855 

J2036 

+72 

-5 

0^  Librs 

6 

1.27 

4.8 

14  40.4 

16    8.6 

+  3  43.9 

+0.0644 

.5859 

.2022 

+37 

-36 

C  LibriB 

4 

1.28 

4.6 

16  16.0 

18  13.4 

+  5  43.1 

+1JW98 

.5871 

.1989 

+74 

+36 

^  Libr« 

6 

IMti 

4.5 

16  10.0 

19  11.8 

+  6  40.1 

+0.9194 

.5876 

.1973 

+74 

+12 

C*  Librae 

6 

1.28 

4.5 

16  24.9 

20    5.8 

+  7  32.0 

+0.9851 

.5882 

.1958 

+74 

+17 

y  Libras 

H 

+1.27 

-4.5 

-14  21.5 

21  10.2 

+  8  34.0 

-1.2399 

.5888 

-.1940 

-44 

-90 

17  Librae 

6 

1.27 

4.3 

15  15.7 

5    0  34.2 

+11  50.0 

-1.0042 

.5909 

.1878 

-25 

-iK) 

(/Libras 

44 

1.27 

4.0 

16  21.0 

4  24.3 

-  8  28.9 

-0.6437 

.5932 

.1805 

-  3 

-86 

49  Librs 

54 

li26 

3.9 

16    9.1 

7    0.5 

-  5  58.9 

-1.3011 

.5944 

.1757 

-57 

-90 

v^  Scorpii 

7 

1.27 

3.3 

19    6S) 

11  28.4 

-  1  41.7 

+0.8400 

.5969 

.166:1 

+71 

+  8 

V*  Scorpii 

4 

IJW 

3.3 

19    7.4 

11  28.8 

-  1  41.3 

+0.8482 

.5969 

.1663 

+71 

+  8 

B.A.C.540a 

64 

+li26 

-3.3 

-18  12.0 

12  32.3 

-  0  40.3 

-0.2328 

.5972 

-.1641 

+17 

-54 

^  Ophiucbi 

5 

liW 

2.9 

19  44.0 

16    9.9 

+  2  48.5 

+0.6902 

.5988 

.1565 

+70 

0 

X  Ophiucbi 
B.  AC.  5663 

6 

IM^ 

3.0 

18    9.7 

17  19.3 

+  3  55.1 

-1.0318 

.5995 

.1541 

-33 

-90 

64 

1.21 

2.1 

20  12.0 

6    3  23.3 

-10  2.J.5 

-0.4606 

.6039 

.1297 

+  1 

-71 

B.A.C.575« 

6 

1.19 

1.5 

21  23.0 

8  12.5 

-  5  48.2 

+0.1049 

.6042 

.1181 

+31 

-34 

^  Ophiucbi 

5 

1.15 

lii 

20  58.3 

13  47.3 

-  0  27.3 

-0.9177 

.6072 

.1032 

-28 

-90 

B.  AC.  5866 

6 

+1.14 

- 1.1 

-20  19.1 

15  11.0 

+  0  52.9 

-0.7173 

.6073 

-.0908 

-16 

-90 

B.A.C.5D54 

6 

1.11 

0.6 

21  49.9 

20  26.9 

+  5  55.7 

-0.6987 

.6083 

.0850 

-16 

-90 

58  Ophiucbi 

5 

1.09 

-0.5 

21  37.0 

22  12.6 

+  7  37.0 

-1.0580 

.6084 

.0803 

-39 

-90 

4  Sagittarii 

5 

1.05 

+  0.4 

23  48.1 

7    4  16.8 

-10  :i4.0 

+0.6659 

.6087 

.0638 

463 

-  2 

B.  AC.  6088 

6 

1.04 

0.2 

22  46.5 

5    5.6 

-  9  47.3 

-0.4017 

.61)87 

.0613 

-  1 

-66 

7  Sagittarii 

6 

1.04 

0.6 

24  16.7 

5  24.8 

-  9  28.9 

+1.0695 

.6087 

.0601 

466 

+28 

9  Sagittarii 

44 

+1.04 

+  0.6 

-24  21.6 

5  47.6 

-9    7.1 

+1.1277 

.6087 

-.0578 

+66 

+33 

B.A.C.6161 

6 

1.01 

0.7 

23  43.4 

8  44.6 

-  6  17.5 

+0.3348 

.6087 

.0508 

+38 

-21 

24  Sagittarii 

6 

0.92 

1.3 

24    7.5 

17    2.7 

+  1  39.8 

+0.4104 

.6076 

.0273 

+41    -17  II 

B.  AC.  6343 

6 

0.90 

1.3 

23  36.7 

18  47.5 

+  3  20.2 

-0.1440 

.6074 

.0223 

+  9 

-49 

26  Sagittarii 

6 

0.89 

1.4 

23  57.0 

20    2.5 

+  4  32.2 

+0.1685 

.6070 

.0188 

+26 

-30 

v'  Sagittarii 

5 

0.83 

1.4 

22  54.0 

8    0  42.5 

+  9    0.6 

-0.9376 

.6056 

.0053 

-37 

-90 

V*  Sagittarii 

5 

+0.82 

+ 1.4 

-22  49.7 

1     3.8 

+  9  21.0 

-1.0113 

.6056 

-.0046 

^2 

-90 

B.  AC.  6448 

6 

0.82 

1.6 

23  20.0 

1  23.8 

+  9  40.2 

-0.5077 

.6052 

-.0032 

-12 

-75 

B.  AC.  6485 

64 

0.79 

1.5 

22  52.4 

3  31.8 

+11  42.8 

-0.9703 

.6045 

+.0028 

-40 

-90 

B.A.C.64J)0 

64 

0.80 

2.2 

25     1.4 

3  48.2 

+11  58.G 

+1.1839 

.6045 

.0033 

465 

+40 

B.  AC.  6524 

64 

0.77 

1.6 

22  41.6 

5  33.7 

-10  20.2 

-1.1413 

.6038 

.0085 

-53 

-90 

B.A.C.6576 

6 

0.74 

22 

24  23.9 

8  47.3 

-  7  14.6 

+0.6100 

.6026 

.0172 

+55 

-6 

B.A.C.6607 

6 

+0.70 

+ 1.8 

-22  38.5 

10  46.6 

-5  20.2 

-1.1153 

.6017 

+.0228 

-49 

-90 

X^  Sagittarii 

6 

0.69 

2.5 

24  45.3 

12  30.4 

-  3  40.6 

+1.0541 

.6006 

.0277 

465 

+26 

X*  Sagiturii 

64 

0.69 

2.5 

24  39.8 

12  33.0 

-  3  38.1 

+0.9625 

.6006 

.0277 

466  +19  II 

r5  Sagiturii 
B.  AC.  6699 

6 

0.69 

2.3 

24  12.7 

12  36.5 

-  3  34.8 

^^.5094 

.6005 

.0279 

+48 

-11 

64 

0.63 

2.3 

23  35.3 

16  31.8 

+  0  11.0 

+0.0114 

.5984 

.0385 

+18 

-39 

B.  AC.  6727 

64 

0.60 

2.5 

23  43i2 

18  15.7 

+  1  50.6 

+0.2147 

.5979 

.0427 

+30 

-28 

B.  AC.  6864 

6 

+0.49 

+  2.5 

-23    5.3 

9    2  35.8 

+  9  50.8 

+0.0262 

.59!^ 

+.0647 

+22 

-38 

B.A.C.6878 

64 

0.48 

2.5 

22  57i8 

3  31.5 

+10  44.2 

-0.0494 

.5920 

.0673 

+18 

-43 

4  Capricorn  i 

6 

0.40 

2.4 

22  12.3 

9  13.4 

-  7  47.3 

-0.3892 

.5883 

.0808 

+  1 

-65 

B.  AC.  7049 

6 

0.34 

2.7 

22  49.0 

13  60.7 

-  3  20.8 

+0.6331 

.5847 

.0920 

462 

-  4 

17  Capricorni 

6 

0iJ5 

2.6 

21  58.8 

20  40.0 

+  3  13.0 

+0.4606 

.5793 

.1074, 

40I 

-14 

tf  Capricorni 

54  +0.151 

+  2.1 

-20  21.8 

10    4  18.1 

+10  34.0 

-0.3188 

.5736  +.12331 

+10  -63J| 

499 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULT ATIONS  OF       ll 

PLANETS  AND  STARS  BY  THE  MOON. 

MAY.                                                                                 (| 

Star's— 

At  Conjunction  in  R.  A. 

Lfanlting 
Parallela. 

Name. 

Mag. 

Red'n 
187 

ifrom 

l.O.  , 

A6 

Apparent 
Declination. 

Waibtagton 
Mean  Thne. 

Hoar  Angle. 

H 

Y 

a/ 

If' 

IPn. 

S'n. 
+^ 

rCapricorni 
27  Capricorn i 

6 

+o'l3 

+  ^:6 

-2f  42.5 

d     h     ro 
10    6     1.9 

h     m 
-11  46.1 

+1J2850 

.5720 

+.1271 

+& 

6 

0.12 

2.4 

21     4.3 

6  27.4 

-11  21,5 

+0.6819 

.5715 

.1279 

+68 

-2 

^  Capricomi 

6 

+0.09 

2.5 

21  11.0 

9    2.9 

-  8  51.7 

+1.1363 

.5696 

.1327 

+69 

+31 

€  Capricorni 

4i 

-0.04 

2.1 

20    2.5 

18  21.2 

+  0    6.6 

+1.2770 

.5620 

.1494 

+70 

+49 

K  Capricomi 

5 

0.07 

1.9 

19  27.1 

20  48.6 

+  2  28.7 

+1.0387 

.5600 

.1539 

+71 

+22 

29  Aqua.,mtt/<. 

6 

0.18 

IJ2 

17  35.0 

11    5  42.0 

+11    3.7 

+0.5256 

.5526 

.1678 

+62 

-12 

50  Aquarii 

6 

-0.29 

+  0.0 

-14  10.9 

15  51.5 

-  3    7.2 

-1J3656 

.5450 

+.1817 

-48 

-no 

56  Aquarii 

6 

0.32 

+  0.3 

15  14.6 

18  35.0 

-  0  29.2 

+0.3508 

.5428 

.1851 

+53 

-21 

T*  Aquarii 

4 

0.41 

-0.1 

14  16.4 

12    3  46.6 

+  8  24.6 

+1.0784 

.5364 

.1953 

+76 

+23 

74  Aquarii 

6 

0.43 

0.8 

12  18.1 

5  40.0 

+10  14.4 

-0.6378 

.5351 

.1972 

+  1 

-84 

^^  Aquarii 

4i 

0.53 

1.7 

9  47.4 

16  38.1 

-  3    8.1 

-1.091» 

.5283 

.2069 

-26 

-90 

f^  Aquarii 

4i 

0.54 

1.7 

9  53.2 

17  39.8 

-2    8.4 

-0.7766 

.5277 

5077 

-5 

-90 

^  Aquarii 
B.A.C.8214 

5 

-0.55 

-  1.6 

-10  19.0 

18  10.9 

-  1  38.2 

-0.2117 

J>276 

+.2081 

+26 

-52 

6i 

0.62 

2.3 

8  10.7 

13    2  30.8 

+  6  26.4 

-0.7386 

ii231 

5138 

-  2 

-90  ' 

B.  AC.  8274 

6i 

0.68 

2.7 

7    5.9 

9    8.7 

-11     7.7 

-0.4697 

i>200 

5174 

+14 

-69 

30  Piscium 

5 

0.74 

2.9 

6  43.9 

16    3.6 

-  4  25.0 

+0.6518 

.5169 

52U4 

+81 

-  5 

33  Piscium 

5 

0.75 

3.0 

6  25.8 

17  49.0 

-  2  42.7 

+0.7160 

.5164 

5212 

+84 

-  2 

B.A.C.17 

61 

0.77 

3.1 

5  58.0 

20  24.4 

-  0  11.9 

+0.7898 

.5154 

5221 

+70 

+  3 

B.A.C.81 

6i 

-0.82 

-  4.0 

-  2  56.0 

14    3  50.1 

+  7    0.8 

-0.8306 

.5132 

+5240 

-  5 

-90 

14  Ceti 

61 

0.87 

4.5 

1  13.0 

9  39.3 

-11  20.1 

-1.3864 

.5116 

.2250 

-61 

-90 

15  Ceti 

H 

0.87 

4.5 

1  12.9 

11    0.6 

-10    1.1 

-1.0849 

.5115 

.2251 

-22 

-90 

20  Ceti 

5i 

(•.93 

4.3 

-  1  50.8 

18  57.4 

-  2  17.9 

+1.3932 

.5099 

.2254 

+88 

469 

26  Ceti,  mult. 

61 

0.97 

4.9 

+  0  40.4 

15    C  42.7 

+  3  17.6 

-0.0538 

.5090 

5251 

+37 

-43 

29  Ceti 

64 

0.98 

5.0 

1  19.0 

2  56.6 

+  5  27.7 

-0J2538 

.5089 

5249 

4^ 

-54 

33  Ceti 

6 

-0.99 

-5.1 

+  1  45.4 

4  19.6 

+  6  48.3 

-0.4244 

ij089 

+.2248 

+18 

-65 

35  Ceti 

61 

0.99 

5.1 

1  47.3 

5  23.1 

+  7  50.0 

-OJ»01 

.5086 

5244 

+28 

-52 

/Piscium 

6 

1.01 

5.4 

2  56.0 

8  12.2 

+10  34.4 

-0.8400 

.5085 

.2240 

-6 

-87 

V  Piscium 

41 

1.08 

5.6 

4  49.9 

20  52.5 

-  1    6.9 

-0.1043 

.5085 

5203 

+34 

-45  . 

64  Ceti 

61 

1.16 

5.9 

7  57.8 

16  12  52.7 

-9  33.8 

-0.0813 

.5101 

5124 

+36 

-43  1 

^  Ceti 

41 

1.17 

6.0 

8  14.3 

13  44.6 

-  8  43.4 

-0.2009 

.5103 

5119 

+29 

-50  ! 

B.  AC.  728 

61 

-1.19 

-6.1 

+10  14.8 

19    9.9 

-3  27.4 

-1.2761 

.5112 

+.2085 

-41 

1 
-4J0  ; 

B.A.C.741 

61 

1.20 

5.9 

9    6.6 

19  51.2 

-  2  47.2 

+0.1021 

i>113 

.2079 

+46 

-32 

f  Arietis 

51 

1.20 

6.0 

10    1.4 

20    0.5 

-2  38.2 

-0ii543 

.5113 

.2078 

-7 

-80 

B.  A.  0.755 

6 

150 

6.0 

9  58.8 

21    2.4 

-  1  38.1 

-0.5i»26 

.5113 

5071 

+  8 

-74 

B.A.C.830 

6 

1.23 

5.8 

10  11.2 

17    5  21.8 

+  6  27.0 

^0.8752 

.5136 

.2005 

+90 

+11   i 

38  Arietis 

5 

1.24 

5.9 

11  54.0 

6  37.7 

+  7  40.7 

-0.7651 

.5137 

.1995 

+  8 

-74 

t  Tauri 

5 

-1.32 

-  2.8 

+21  24.1 

20    4    7.6 

+  2    4.5 

-0.2579 

.5373 

+.1082 

+26 

-40 

I  Tauri 

51 

1.31 

2.8 

20  14.7 

6  26.1 

+  5  18.6 

+liW44 

.5380 

.1038 

+90 

+60  1 

105  Tauri 

6 

1.32 

2.6 

21  31.9 

6  27.5 

+  5  20.0 

-0.1558 

.5380 

.1037 

+31 

-33 

n  Tauri 

6 

1.30 

2.3 

21  57.7 

11  52.7 

+10  34.8 

-0.0951 

.5396 

.0941 

+35 

-29 

0  Tauri 

6 

1.29 

2.0 

21  49.4 

15  51.8 

-9  33.9 

+0.4180 

.5410 

.0868 

467 

-  1 

B.A.C.1774 

61 

li27 

1.5 

23  14.8 

21  19.7 

-  4  16.6 

-0.7168 

.5425 

.0766 

-  1 

-67 

141  Tauri 

6 

-1.21 

-  1.0 

+22  23.7 

21    7  54.2 

+  5  57.1 

+0.9283 

.5451 

+.0557 

+90 

+32 

1  Geminorum 

5 

1.22 

0.8 

23  16.0 

9    0.9 

+  7    1.6 

+0.0197 

.5455 

.0535 

+41 

-19 

Jdpiter 

23  22.6 

9  51.8 

+  7  50.9 

-0.0564 

.5359 

.0517 

+37|  -23  . 

;  2  Geminorum 

61 

1.21 

0.7 

23  38.8 

10  15.6 

+  8  13.9 

-0.3372 

.5456 

.0512 

+21|  -39 

3  Geminorum 

6 

lift) 

0.7 

23    7.9 

11  38.3 

+  9  34.0 

+0.3038 

i>460 

.0481 

+591  -  3 

5  Geminorum 

6 

1.21 

0.4 

24  26.7 

12  26.6 

+10  20.6 

-1.1161 

.5463 

.0463 

-32j  -«> 

6  Geminorum 

6 

-1.19 

-0.6 

+22  56.1 

12  50.9 

+10  44.1 

+0.5792 

i>464 

+.0457 

+82!  +ia 

jj  Geminorum 

311   1.18 

0.6 

22  32.5 

14    3.4 

+11  54.2 

+1.0688 

.5465 

.0434 

+901  +43 

fi  Geminorum 

3      1.15 

-  0.4 

22  34.6 

17  48.4 

-  8  28.2 

+1.1765 

.5473 

.0355 

+90  +53 

B.A.C.2154 

61    1.12 

+  0.4 

24  41.6 

39    0  28.3 

-  2    1.6 

-0.9784 

.5480 

.0216 

-20   -Ob 

B.  AC.  2238 

6      1.07 

0.6 

23  45.1 

7  13.3 
11  59.9| 

+  4  29.8 

+0.1636 

.5489 

+.0078 

4oO;  -  6 

1  u  Geminorum 

6    -1.02U  0.8'  +23  23.8 

+  9    6.<i 

+0.5683 

.5492 

-.0023 

+81    +15 
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j         BLEMKlfTS  FOR  PACILlTATrNG  THE  PREDICTION  OF  OCCULTATION8  OT 

1 

PLACETS  AND  STARS  BY  THE  MOON. 

1 

MAY.^                                                                                             1 

Star's— 

At  CORJUNcnoif  uf  R.  A. 

Limiting 
PanUeli. 

lAuDe. 

Mag. 

Red'ni  from 

187I.a 
Aa    1    AS 

DecllDikik)!!. 

WadUofton 
Mean  'Hme. 

HgarAade. 

M 

r 

a/ 

y' 

Wn. 

^7 

1  44  Geroinor. 

6 

-loo'  ♦  0.7 

+2I  49.7 

d     h     m 
22  13  22.3 

h     m 
+10  26.5 

+1.1907 

.5493 

-.0056 

+90 

48  Geminor. 

6 

0.99i      1.3 

24  20.6 

16  37.0 

-10  25.3 

-0.5103 

.5493 

.0125 

+11 

-47 

B.A.C.»-i514 

6^ 

0.87      2.0 

24  30.7 

23    4  55ii 

+  1  28.1 

-1.0044 

.5497 

.0381 

-22 

-66 

t*4  Geminor. 

64 

0.80 

1.8 

2Si  40.0 

11  19.8 

+  7  39.8 

+0.7382 

.5490 

.0512 

44)0 

+20 

7  Cancri 

6i 

0.74 

1.9 

22  26.0 

16  19.5 

-11  30.6 

+0.7119 

.6487 

.0616 

^^ 

+18 

fi*  Cancri 

6 

0.73 

2.1 

23    0.1 

17  26.6 

-10  25.7 

+0.0162 

.5484 

.0643 

+41 

-20 

/«<  Cancri 

5 

-0.72 

+  1.8 

+21  57.4 

18    8.4 

-  9  45.4 

+1.1176 

.5484 

-.0653 

+00 

+45 

y  Cancri 

44 

0.54 

2.4 

21  55.9 

24  10  35.8 

+  6    9.1 

-05081 

.5463 

.0984 

+28 

-36 

ff  Cancri 

34 

-0.05 

1.7 

17  23.5 

26    2  12.7 

-  3  31.9 

-0.6167 

.5390 

.1672 

+  6 

SS 

4'i  Leonifl 

6 

>0.03 

1.1 

15  37.6 

9    9.4 

+  3  11.3 

+0.0697 

.5380 

.1775 

+44 

-29 

B.A.C.3579 

6 

0.07 

0.9 

15    0.1 

12  30.2 

+  6  25.7 

+0.1321 

.5377 

.1825 

+48 

-27 

i  Leonis 

6 

4.0.10 

+  0.9 

+14  47.8 

14    7.5 

+  7  59.9 

+0.0501 

.5373 

-.1845 

+43 

-31 

k  Leonis 

6 

0.18  +  0.9 

14  52i> 

20  57ii 

-9  23.7 

-1.3198 

.5368 

.1936 

-51 

-75 

I  Leonis,  fmift. 

4 

0.39  -  0.3 

11  14.4 

27  14  59.7 

+  8    4i2 

-1.1682 

.5360 

J2140 

-30 

-79 

[  u  Virginis 

64 

0.47 

1J2 

8  50.8 

22    0.5 

-  9    8.5 

-0.1944 

.5364 

.2207 

+29 

-49 

f  Virginis 

5 

0.51 

1.1 

8  58.5 

28    1  16.8 

-  5  58.4 

-1.0532 

.5368 

.2236 

-20 

-81 

V  Virginis 
,  A*  Virginis 

44 

40.51 

-  1.5 

+  7  15.1 

1  34.1 

-  5  41.7 

+0.6722 

.5368 

-i2239 

+87 

-  2 

54 

0.52 

1.1 

8  57.7 

2  33.3 

-  4  44.4 

-1.3207 

.5357 

.2242 

-46 

-81 

<  ^  Virginis 

44 

0.59      1.7 

7  20.0 

8  45.6 

+  1   15.9 

-1.0409 

.5374 

i2293 

-19  -83  1 

11  Virginis 
.  B.  A.  0.4104 

6 

0.64      1.9 

6  31.5 

13    9.5 

+  5  31.3 

-1.2187 

.5384 

.2322 

-34 

-84 

64 

0.6J^     2.5 

4  46.3 

13  54.8 

+  6  15.1 

+0.4113 

.5386 

i»28 

+65 

-18  1 

1  e  Virginis 

5 

+0.70 

-2.7 

+  4    1.8 

18    3.9 

+10  16i2 

+0.2012 

.5394 

-J2351 

+52 

-29 

80  Virginis 

6 

1.06 

4.9 

-  4  44.4 

30    4  56.9 

-  4    0.0 

+0.7042 

.5527 

.2414 

4^ 

-2 

[  1)4  Virginis 

6 

1.20 

5.3 

8  16.6 

18  38.6 

+  9  13.2 

+0.9576 

.5609 

iW62 

+92  +13 

95  Virginis 

6 

1J80 

5.4 

8  41i> 

18  49.9 

+  9  24i2 

+1.3332 

.5612 

jzm 

+92  +48  1 

^  Libre 

6 

+1.38  -  5.1 

-11  22.4 

31  15  14.4 

+  5    4i> 

-0.6801 

.5749 

-.2187 

0 

-89 

JITME. 

o^  Libne 

6 

+1.48 

-5.0 

-15    4.9 

1    2  10.3 

-  8  24.a 

+0.6566 

.5833 

-iW45 

+73 

-14 

o'  LibrsB 

6 

1.49 

4.9 

14  40.4 

2  59.8 

-  7  36.7 

4^.0866 

.5838 

J2031 

+38 

-35 

OLibne 

4 

1.51 

4.9 

16  16.0 

5    5.1 

-5  36.1 

+1.2297 

.5855 

J3000 

+74 

+38 

C^Ubtm 

6 

1.51 

4.8 

16  10.0 

6    3.7 

-4  39.8 

+0.9373 

.5863 

.1984 

+74 

+13 

C>  Libra 

6 

1.52 

4.8 

16  24^ 

6  57.8 

-  3  47.8 

+1.0018 

.5869 

.1969 

+74 

+18 

7  Libra 

44 

+1.51 

-  4^5 

-14  21.5 

8    2.4 

-  2  45.6 

-L2260 

.5878 

-.1952 

-43 

-90 

17  Libre 

6 

1.54 

4.4 

15  15.7 

11  26.7 

+  1  30.7 

-0.9949 

.5906 

.1892 

-24 

-90 

e^  Libra 

44 

1.56 

4:2 

16  21  0 

15  16.6 

+  4  11.5 

-0.6400 

.5929 

.1826 

-  3 

-86 

49  Libra 

54 

li>7 

4.0 

16    9.1 

17  52.4 

+  6  41.2 

-1.3002 

.5951 

.1775 

-56 

-90 

1^  Scorpii 

7 

1.62 

3.8 

19    6.9 

22  19.3 

+10  57.4 

+0.8291 

.6979 

.1687 

+71 

+  r 

v^Scorpii 

4 

+1.62 

-3.8 

-19    7.4 

22  19.6 

+10  57.7 

+0.8371 

.5979 

-.1687 

+71 

+  7 

B.A.C.540H 

64 

1.62 

3.6 

18  12.0 

23  22.8 

+11  58.4 

-Oi2424 

.5991 

.1660 

+17 

-54 

yr  Ophiuchi 

5 

1.64 

3.4 

19  44.0 

2    2  58.9 

-  8  34.3 

+0.6724 

.6012 

.1585 

+69 

-3 

r  ophiuchi 
B.A.C.5663 

6 

1.63 

3.2 

18    9.7 

4    7.8 

-  7  28.2 

-1.0447 

.6020 

.1561 

-30 

-90 

64 

1.67 

2.3 

20  12.0 

14    5/) 

+  2    6.0 

-0.4895 

.6080 

.1324 

+  1 

-72 

B.A.C.5758 

6 

+1.67 

-  1.8 

-21  23.0 

17  53.6 

+  5  41.0 

+0.0658 

.6102 

-.1201 

+29 

-36 

^  Opbiuohi 
B.  AC.  5866 

5 

1.66 

1.3 

20  58.3 

3    0  19.9 

+11  53.5 

-0.9554 

.6126 

.1059 

-30 

-90 

6 

1.66 

1.1 

21  19.1 

2  42.1 

-  9  47.6 

-0.7586 

.6133 

.1017 

-18 

-90 

B.A.C.5954 

6 

1.66 

0.6 

21  49.9 

6  51.9 

-  5  51.1 

-0.7459 

.6149 

.0875 

-18 

-90 

5d  Ophiuchi 

5 

1.67 

-  0.4 

21  37.0 

8  35.4 

-  4  12.0 

-1.1038 

.6153 

.0824 

-43 

-90 

4Siigittarii 

5 

+1.68 

+  0.4 

-83  48.1 

14  31.5 

+  1  28.8 

+0.5955 

.6166' -.0653 

+57 

-6 

B.A.C.6088 

6 

1.67 

0.4 

22  46.5 

15  19.1 

+  2  14.4 

-0.4615 

.61661    .0635 

-  4 

-72 

7  Sagittarii 

6 

1.68 

0.6 

24  16.7 

15  37.8 

+  2  32.2 

+0.9i)33 

.6167    .0621 

466 

42;r 

9  Sagittarii 

44 

1.68 

0.6 

24  21.6 

16    0.1 

+  2  53.6 

,  +i.a5t)3 

.6169;    .0613 

466 

425 

B.A.C  6161 

6  Ul.67 

i+  0.9 

-23  434 

18  52.8 

+  5  38.8 

!   +0.2626 

.6170  -.0527 

+3^1 

-25 

430 
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£L£M£NT8  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

JUNE.                                                                                        II 

Stab's— 

At  CoNJUircnoir  in  R.  A. 

Limitlof     1 
Parallels,    j 

Name 

Ma«. 

B«d'ni 
187 

ifipom 

'Is 

Apparent 
DeoUnatloD. 

Washington 
MeanTbne. 

Himr  Angle. 

H 

r 

a/ 

y 

Kb. 
+& 

8^ 
-21 

24  Sacittarii 

6 

i 
+1.61 

+  i':8 

-2/    7'.5 

d     h    m 
4    2  57.8 

h     m 
-10  37.0 

+0.3280 

.6170 

-.oaw 

B.  AC.  6343 

6 

1.61 

1.9 

23  36.7 

4  39.6 

-  8  59.6 

-0i2214 

.6165 

.0235 

+  5 

-53 

26  Sagittarii 

6 

1.61 

2.1 

23  57.0 

5  52.5 

-  7  49.8 

+0.0858 

.6163 

.0200 

+21 

-35 

B.A.C.63e9 

6 

1.62 

2.4 

25    8.4 

6  56.3 

-  6  48.7 

+li»88 

.6160 

.0169 

+65 

+50 

V*  Sagittarii 

5 

1.57 

2.4 

22  54.0 

10  24.3 

-  3  29.6 

-1.0100 

.6152 

.0062 

-42 

-00  i 

V*  Sagittarii 

5 

1.56 

2.4 

22  49.7 

10  45.0 

-  3    9.8 

-1.0829 

.6152 

.0054 

-48 

-90 

fi.  A.  C.  6448 

6 

+1.57 

+  2.5 

-23  20.0 

11    4.5 

-  2  51,1 

-0.5867 

.6152 

-.0047 

-16 

*4J3 

B.A.C.6485 

6i 

1.55 

2.7 

2^52.4 

13    8.6 

-0  52.4 

-1.0452 

.6148 

+.0014 

-45 

-SO 

B.A.C.6490 

6h 

1.57 

3.1 

25    1.4 

13  24.5 

-  0  37.1 

+1.0794 

.6143 

.0035 

465 

+49 

B.A.C.6524 

6i 

1.53 

2.8 

22  41.5 

15    6.8 

+  1    0.8 

-1J2I51 

.6140 

.0072 

-60 

-00 

B.A.C.6576 

6 

1.52 

3.5 

24  23.9 

18  14.? 

+  4    0.4 

+0.5085 

.6128 

.0163 

+47 

-J« 

B.A.C.6607 

6 

1.49 

3.3 

22  38.4 

20    9.9 

+  5  51.1 

-1.1940 

.6119 

.0220 

-57 

-90 

X^  Sagittarii 

6 

+1.49 

+  3.9 

-24  45.3 

21  50.4 

+  7  27.4 

+0.9428 

j6114 

+.0271 

+65 

+17  , 

X*  Sagittarii 

H 

1.49 

3.9 

24  39.8 

21  52.9 

+  7  29.7 

+0.8525 

.6114 

.0272 

+66 

+10 : 

y3  Sagittarii 
B.A.C.6699 

6 

1.49 

3.8 

24  12.7 

21  56.3 

+  7  33.0 

+0.4058 

j6114 

.02ra 

+41 

-17  1 

«4 

1.44 

4.0 

23  35.2 

5    1  44.0 

+11  11.2 

-0.0886 

.6093 

.0383 

+13 

-45 

'  B.A.C.6727 

6i 

1.43 

4.2 

23  4^.1 

3  24.4 

-11  12.7 

+0.1104 

.6084 

.0434 

+24 

-34 

B.A.C.6d64 

6 

1.34 

4.7 

23    5.3 

11  27.8 

-  3  29.3 

-0.0817 

.6034 

.0654 

+16 

-45 

B.A.C.6878 

6i 

+1.33 

+  4.8 

-22  57.2 

12  21.7 

-2  37.6 

-0.1567 

.6028 

+.0671 

+18 

-49  1 

4  Capricorni 

6 

1.27 

5.0 

22  12.3 

17  52.0 

+  2  39.2 

-0.4959 

.5990 

.0819 

-  4 

-73 

I  B.A.C.7049 

6 

1.22 

5.5 

22  48.9 

22  19.8 

+  6  56.3 

+0.5078 

.5958 

.0928 

453 

-11 

17  Capricorni 

6 

1.14 

5.7 

21  58.8 

6    4  55.3 

-10  43.8 

+0.3336 

JS899 

.1088 

+44 

-21 

tf  Capricorni 

H 

1.04 

5.7 

20  21.7 

12  18.0 

-  3  38.3 

-0.4379 

.5836 

.1250 

+  3 

-68 

X  Capricorni 

6 

1.02 

65 

21  42.5 

13  58.4 

-2    1.8 

+1.1400 

.5821 

.1287 

469 

+32 

27  Capricorni 

6 

+1.01 

+  6.0 

-21    4.2 

14  23.0 

-  1  38.1 

+0.5463 

.5816 

+.1299 

459 

-10  ' 

^  Capricorni 

6 

0.98 

esi 

21  11.0 

16  53.5 

+  0  46.6 

+0.9931 

.5794 

.1347 

469 

+19 

€  Capricorni 

4i 

0.87 

6.2 

20    2.4 

7    1  53.8 

+  9  26.9 

+1.1277 

J>711 

.1519 

+70 

+30 

K  Capricorni 

5 

0.83 

6.1 

19  27.1 

4  16.6 

+11  44.4 

+0.8923 

.5690 

.1560 

+71 

+11 

29  Aqua.,niicZr. 

6 

0.72 

5.8 

17  34.9 

12  54.0 

-3  56.6 

+0.3843 

.5609 

.1702 

+54 

-19 

56  Aquarii 

6 

0.56 

5.3 

15  14.6 

8    1  25.7 

+  8    9.1 

+0.2097 

.5497 

.1877 

+45 

-28 

r»  Aqua.,mif^. 

6 

+0.46 

+  5.3 

-14  44.1 

9  30.4 

-8    2.4 

+1.2365 

.5429 

+.1968 

+75 

+38 

r«  Aquarii 

4 

0.45 

5.1 

14  16.3 

10  23.7 

-  7  10.8 

+0.9285 

.5421 

.1977 

+76 

+13  • 

74  Aquarii 

6 

0.43 

4.5 

12  18.0 

12  14.5 

-  5  23.6 

-0.7674 

.5411 

.1993 

-6 

-90 

^1  Aquarii 

41 

0.31 

3.7 

9  47.3 

22  58.7 

+  5    0.0 

-1.2170 

.5330 

iW89 

-37 

-90 

y»*  Aquarii 

4i 

0J29 

3.7 

9  53.1 

23  59.2 

+  5  58.5 

-0.9049 

.5324 

.2097 

-13 

-90 

V^  Aquarii 

5 

0.29 

3.9 

10  18.9 

9    0  29.7 

+  6  28.0 

-0.3457 

.5319 

.2101 

+19 

-€0 

B.A.C.8214 

6i 

+0.20 

+  3.1 

-  8  10.6 

8  40.8 

-  9  36.2 

-0.8660 

.5266 

+.2156 

-9 

-90  1 

B.  AC.  8274 

6i 

0.13 

2.8 

7    5.8 

15  12.7 

-  3  16.2 

-0.5981 

.522J) 

.2190 

+  7 

-79 

30  Piscium 

5 

0.06 

2.7 

6  43.8 

22    2.2 

+  3  21.0 

+0.5170 

.5193 

.2220 

+71 

-13 

33  Piscium 

5 

0.04 

2.6 

6  25.7 

23  46.3 

+  5    2.0 

+0.5812 

.5184 

.2225 

+76 

-9 

B.A.C.17 

6i 

+0.02 

2.4 

5  57.9 

10    2  20.0 

+  7  31.1 

+0.6561 

.5175 

J2234 

482 

-  5 

B.A.C.81 

64 

-0.06 

1.3 

2  55.9 

9  41.4 

-  9  20.5 

-0.9497 

.5142 

J2251 

-13 

-90 

15  Ceti 

64 

-0.12 

+  0.7 

-  1  12.8 

16  48.7 

-2  25.6 

-1.1995 

i>118 

+.2260 

-32 

-90 

20Ceti 

54 

OMO 

IS) 

-  1  50.7 

11     0  42.8 

+  5  14.9 

+1.2712 

.5098 

iM61 

+88 

+39 

26  Ceti,  mult. 

64 

0.24 

+  0.1 

+  0  40.5 

6  26.8 

+10  49.1 

-0.1654 

.5085 

J2256 

+31 

-49 

29  Ceti 

64 

0J26 

-  0.1 

1  19.1 

8  40.4 

-11     1.1 

-0.3630 

.5082 

.2253 

421 

-61 

33  Ceti 

6 

0.28 

0.3 

1  45.5 

9    3.2 

-10  40.8 

-0.5319 

.5078 

.2250 

+12 

-73 

35CeU 

64 

0.28 

0.3 

1  47.4 

11    6.6 

-8  39.1 

-0.3277 

.5078 

i2250 

+23 

-59 

/Piscium 

6 

-0.31 

-  0.6 

+  2  56.1 

13  55.4 

-  5  55.0 

-0.9436 

.5076 

+.2225 

-12 

•S7 

y  Piscium 

44 

0.41 

1.2 

4  50.0 

12    2  35.6 

+  6  23.6 

-OiW04 

.5070 

stm 

+29 

-51  1 

64  Ceti 

64 

0.54 

2.0 

7  57.9 

18  37.8 

-  2    1.3 

-0.1637 

.5080 

.2124 

431 ;  -47 

^  Ceti 

44 

0.55 

2.1 

8  14.4 

19  29.8 

-  1  10.8 

-0.2824 

.5083 

i2118 

+25  -54 

B.  AC.  741 

64 

OMi 

2.2 

9    7.7 

13    1  37.8 

+  4  46.7 

+0.0258 

i>091 

.2078 

+41-36 
-121  -80 

^  Arietis 

54 

-0.59'  -  2.5 

+10     1.4 

1  47.1 

,   +  4  58.8 

-0.9294 

.5091 

+.2077 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         1 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

JVHE.                                                                               II 

Star's— 

At  CoNJUMcnoN  in  R.  A. 

Umiting 
Pw^elfc 

Name. 

Mng. 

Red'na 
1871 

'~°>      Apparent 
"^     DecliDaUon. 

1 

WnihlDgton 
Mean  Time. 

HonrADile. 

H 

Y 

a/ 

+.2071 

ITn. 
+  ^4 

S'n. 

1   B.A.C.755 

6 

-0*60 

-  iA  +  9  58'.8 

d     b     m 
13    2  49.2 

+  5  5£2 

-6.6673 

.5092 

B.A.C.830 

6 

0.66 

2.4     10  11.3 

11  10.6 

-9  56.8 

+0.8072 

.5111 

.2007 

+90 

+  7 

38  Arietii 

5 

0.67 

2.8     11  54.0 

12  26.8 

-  8  42.8 

-0.8308 

.5116    .19951 

-  6 

-78 

B.A.C.1«7 

6 

0.76 

2.71     12  33.4 

14    2  18.8 

+  4  45.1 

+1.1243 

.5155 

.1868 

+90 

+31 

B.A.C.1240 

6 

0.91 

3.0     17  49.6 

15    3  32.5 

+  5  13.8 

-0.3766 

.5249 

.1564 

+19 

-52 

B.A.C.ia72 

6 

0.92 

2.7 

16  59.5 

7  10.7 

+  8  45.4 

+1.1117 

.5264 

.1516 

+90 

+34 

'   Mercury 

+17  42.8 

7  34.9 

+  9    8.9 

+0.3723 

.4704 

+.1328 

+63 

-11 

Ruinker  1162 

6 

-0.95 

-  2.7 

18    6.5 

13  53.7 

-  8  44.0 

+0.8562 

.5293 

.1417 

+90 

+17 

1   B.  AC.  1361 

6 

0.96 

2.7 

18  44.6 

15  34.5 

-  7    6.2 

+0.3865 

a>299 

.1391 

+64 

-  9 

eTnuri 

3i 

0.97 

-2.6 

18  53.5 

17  23.0 

-  5  21.1 

+0.4705 

.5305 

+.1362 

+71 

-  4 

,   u  G«minorum 

6 

1.01 

+  0.8 

24  238 

18  17  51.8 

-  7  13.8 

-0.5076 

.5513 

-.0019 

+11 

-46 

1  44  Geminor. 

6 

0.99 

0.8 

22  49.7 

19  13.9 

-  5  54.5 

+1.2218 

.5513 

.0046 

+90 

+60 

48  Geminor. 

6 

-0.99 

+  1.1 

+24  20.6 

22  27.9 

-  2  47.0 

-0.4787 

.5514 

-.0119 

+13 

-45 

B.  AC.  2514 

6jk 

0.93 

1.8 

24  30.7 

19  10  43.6 

+  9    3.9 

-0.9674 

.5516 

.0379 

-19 

-66 

84  Geminor. 

64 

0.88 

1.8 

22  40.0 

17    7.1 

-  8  45.4 

+0.7791 

.5509 

.0511 

+90 

+23 

7  Cancii 

6jk 

0.84 

2.0 

22  25.9 

22    6.0 

-  3  56.6 

+0.7551 

.5504 

.0616 

+90 

+20 

^t  Cancri 

6 

0.84 

2.2 

23    0.1 

23  13.1 

-  2  51.8 

+0.0584 

J>503 

.0637 

+43 

-18 

^Cancri 

5 

0.83 

2.0 

21  57.4 

23  54.8 

-  2  11.5 

+1.1620 

.5503 

.0653 

+90 

+49 

y  Cancri 

41 

-0.71 

+  2.7 

+21  55.9 

20  16  21.4 

-10  lV.9 

-0.1613 

.5473 

-.0979 

+31 

-33 

17  Leonis 

31 

0.31 

2.8 

17  23.5 

22    8  10.8 

+  4  13.6 

-0.5665 

.5372 

.1666 

+  9 

-65 

42  LeoniB 

6 

0.23 

2.4 

15  37.6 

15  12.3 

+11     1.7 

+0.1255 

.5356 

.1766 

+47 

-26 

B.  AC.  3579 

6 

0.20 

2.3 

15    0.1 

18  35.7 

-  9  41.4 

+0.1887 

.5347 

.1814 

+51 

-23 

i  Leonis 

6 

0.18 

2i2 

14  47.9 

20  14.4 

-  8    5.8 

+0.1071 

.5344 

.1834 

+46 

-28 

k  Leonis 

6 

-0.10 

2.3 

14  52.5 

23    3  10.3 

-  1  23.1 

-liJ767 

.5330 

.1922 

-43 

-75 

(  Leonis,  mult. 

4 

40.11 

+  1.4 

+11  14.4 

21  33.6 

-  7  34.3 

-1.1275 

.5305 

-.2121 

-26 

-79 

u  Virginia 

61 

0.19 

0.6 

8  50.9 

24    4  44.1 

-  0  37.3 

-0.1432 

.5302 

.2184 

+33 

-46 

fVirginis 

5 

0.23 

0.7 

8  58.5 

8    5.3 

+  2  37.7 

-1.0132 

.5300 

.2209 

-17 

-81 

V  Virginis 

41 

0.23 

0.1 

7  15.1 

8  22.9 

+  2  54.7 

+0.7343 

.5301 

5214 

+90 

+  1 

A»  Virji^inis 
tr  Virgtnis 

51 

0.25 

0.7 

8  57.7 

9  23.7 

+  3  53.6 

-liW77 

.5302 

.2221 

-42 

-81 

41 

0.32 

+  0J2 

7  20.0 

15  45.8 

+10    3.7 

-1.0035 

.5303 

J2265 

-16 

-83 

11  Virginis 
B.A.C.4104 

6 

+0.37 

0.0 

+  6  31.5 

20  17.0 

-  9  33.5 

-1.1855 

.5308 

-5292 

-30 

-84 

61 

0.38 

-0.7 

4  46.3 

21     3.6 

-  8  48.4 

+0.4674 

.5308 

5296 

+69 

-15 

c  Virginis 
80  Virginis 

5 

0.43 

0.9 

+  4     1.8 

25    1  19.9 

-  4  40.1 

+0.2536 

.5312 

5318 

+54 

-26 

6 

0.87 

3.4 

-  4  44.4 

26  13  20.7 

+  6  11.7 

+0.7537 

.5427 

5375 

+81 

0 

94  Virginia 

6 

1.05 

45 

8  16.6 

27    3  30.5 

-  4    7.0 

+1.0058 

^12 

.2323 

4«2 

+16 

^  Libre 

6 

1.31 

4.3 

11  22^ 

28    0  46.4 

-  7  35.5 

-0.6651 

.5660 

5154 

+  1 

-87 

o'  Libre 

6 

+1.47 

-4.6 

-15    4.9 

12    1.4 

+  3  15.0 

+0.6850 

.5746 

-.2017 

+75 

-  3 

0*  Libre 

6 

1.47 

4.5 

14  40.4 

1S52.3 

+  4    3.9 

+0.1076 

.5754 

.2005 

+40 

-34 

^  Libre 

4 

1.51 

4.7 

16  16.0 

15    1.0 

+  6    7.9 

+lii633 

a>770 

.1974 

+74 

+42 

C*  Libre 

6 

1.52 

4.7 

16  10.0 

16    1.2 

+  7    5.9 

+0.9672 

.5781 

.1960 

+74 

+15 

C<  Libre 

6 

1.53 

4.7 

16  24.9 

16  56.7 

+  7  59.2 

+1.0316 

.5786 

.1945 

+74 

+20 

7  Libre 

41 

1.53 

4.1 

14  21.5 

18    3.0 

+  9    3.1 

-1.2224 

.5796 

.1928 

-42 

-90 

71  Libre 

6 

+1.57 

-  4.0 

-15  15.7 

21  32.4 

-11  35.5 

-0.9892 

.5828 

-.1871 

-23 

-90 

(?  Libre 

41 

IJ&Z 

4.0 

16  21.0 

29    1  27.8 

-  7  49.1 

-0.6311 

5859 

.1802 

-  2 

-85 

49  Libre 

& 

1.64 

3.8 

16    9.1 

4    7.2 

-  5  15.9 

-liK)90 

.5879 

.1757 

-57 

-90 

v>  Scorpii 

7 

1.72 

4.0 

19    6.9 

8  39.8 

-  0  53.9 

+0.8494 

.5917 

.1668 

+71 

+  8 

v'  Scorpii 
B.  A.  a  5408 

4 

1.72 

4.0 

19    7.4 

8  40.2 

-  0  53.5 

+0.8576 

.5917 

.1668 

+71 

+  9 

61 

1.72 

3.7 

18  12.0 

9  44.0 

+  0    8.3 

-0iJ323 

.5925 

.1647 

+18 

-54 

^  Ophiucbi 

5 

1.77 

3.6 

19  44.0 

13  24.9 

+  3  39.9 

+0.6893 

.5957 

-.1570 

+70 

-  2 

X  Ophiuchi 
B.A.C.5663 

6 

+1.76 

-  3.2 

-18    9.7 

14  35.1 

+  4  47.2 

-1.0426 

.5963 

.1545 

-31 

-90 

61 

1.87 

2.5 

20  12.0 

30    0  42.2 

-  9  30.2 

-0.4853 

1    .6035 

.1315 

+  1 

-72 

B.A.C.5758 

6 

1.92 

2.2 

21  23.0 

5  30.9 

-  4  53.4 

+0.0722 

.6066 

.1195 

+29 

-35 

^  Ophiuchi 
B.  AC.  5866 

5 

1.95 

1.5 

20  58.3 

11     3.5 

+  0  25.3 

-0.9552 

.6098 

.1055 

-30 

-90 

6 

1.96 

1.3 

21  19.1          12  26.4 

+  1  44.7 

-0.7574 

.6107 

.1013 

-17 

-90 

B.A.C.5954 

6 

2.00 

0.8 

21  49.9          17  38.3 

+  6  43.5 

-0.7454 

.6132 

.08741  -18 
-.08231  -43 

-90 

56  Ophiuchi 

5 

+2.00 

-0.5 

-21  37.0    30  19  22.4 

+  8  23.2 

►    -1.1015 

.6140 

-90 

43d 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

JUl-Y. 

Star's— 

At  Conjunction  in  R.  A. 

Limittoff     1 
PanUlele.     | 

Name. 

Mag. 

Red'n 
187 

iifrom 
'\6 

Apparent 
DvcliDHtion. 

WMhlngton 
Mean  Time. 

Hoar  Angle. 

H 

Y 

a/ 

y 

Kn. 

+20 
+96 

4  Sagittarii 
B.A.C.6088 
7  Sagittarii 
9  Sagittarii 
B.A.C.6161 

5 
5 
6 

♦2105 
2.06 
2.07 
2.07 
2XJ7 

+o:i 

0.3 
0.2 
05 
0.7 

-2^  48.1 

22  46.5 
24  16.7 
24  21.6 

23  43.6 

d     h     m 
I     1  19.7 
2    7.4 
2  26.1 
2  48.5 
5  41.2 

h     m 
-9  54.8 
-9    9.1 

-  8  51.1 

-  8  29.8 

-  5  44.5 

+0.5072 
-0.4613 
+0.9952 
+1.0520 
+0.2627 

^160 
.6162 
.6164 
J6I66 
.6174 

-.0660 
.0632 
.0622 
.0613 
.0528 

-  4 

+66 
+66 
+34 

24  Sagittarii 
Saturi( 
B.A.C.6343 
26  Sagittarii 
B.A7c.636n 

6 

6 
6 
6 

+2.09 

2.08 
2.09 
2.11 

+1.8 

2.0 
2i2 
2.3 

-24    7.5 

22  32.7 

23  36.7 
23  57.0 
25    8.5 

13  45.1 

14  15.1 

15  26.5 

16  39.1 

17  42.4 

+  1  58.6 
+  2  27.3 
+  3  35.6 
+  4  45.1 
+  5  45.7 

+0.3259 
-1.23!)9 
-05227 
+0.0836 
+15340 

.6183 
.6217 
4)184 
.6184 
£184 

-.0634 
.0272 
.0235 
.0200 
.0169 

+36 
-61 
+  5 
+21 
465 

-22 
-90 
-M 

-35 
+49 

yi  Sagittarii 
V*  Sagittarii 
B.  AC.  6448 
B.A.C.6485 
B.A.C.6490 

5 

5 

6 

6^ 

64 

42.06 
2.07 
2.08 
2.07 
2.10 

+2.8 
2.8 
2.9 
3.1 

-22  54.0 

22  49.7 

23  20.0 
22  52.3 
25    1.4 

21     9.1 
21  29.6 
21  48.9 
23  52.0 
2    0    7.8 

+  9    3.4 
+  9  22.9 
+  9  41.5 
+11  395 
+11  54.4 

-1.0097 
-1.0824 
-0.5878 
-1.0445 
+1.0728 

.6182 
.6182 
.6182 
.6180 
.61B0 

-.0069 

.0053 

-.0046 

+.0016 

.0021 

-42 

-48 
-16 
-45 

44*5 

-00 
-90 
-83 
-00  ' 

+98 

B.A.C.6524 
B.A.C.6576 
B.A.C.6607 

X^  Sagittarii 
X*  Sagittarii 

6i 

6 

6 

6 

64 

+2.06 
2.09 
2.06 
2.08 
2.08 

+3.4 

4.1 
4.4 
4.4 

-22  41.5 
24  23.8 
22  38.4 
24  45.3 
24  39.8 

1  49.1 
4  54.7 

7  49.0 

8  28.3 
8  30.7 

-10  28.6 

-  7  31.0 

-  4  41.5 
-4    6.6 
-4    4.3 

-15139 
+0.5026 
-1.1926 
+0.9343 
+0.8443 

.6177 
.6167 
.6165 
.6157 
.6157 

+.0074 
.0166 
.0223 
.0275 
.0276 

-60 
+47 
-56 
+65 
466 

-«) 
-12 
-90 
+16 
+10 

y=>  SogitUrii 
B.A.C.6699 
B.A.C.6727 
B.  AC.  6864 
B.A.C.6878 

6 

64 

64 

6 

64 

+2.07 
2.05 
2.05 
1.99 
2.00 

+4.4 
4.7 

5.0 
6.0 
6.0 

-24  12.6 
23  35.2 
23  43.1 
23    5.3 
22  57.2 

8  34.1 

12  18.8 

13  57.7 

21  53.3 

22  46.1 

-  4    1.0 

-  0  25.9 
+  1    8.8 
+  8  44.3 
+  9  34^ 

+0.3998 
-0.0922 
+0.1051 
-0.0863 
-0.1609 

.6157 
.6145 
.6136 
.6100 
.6091 

+.0277 
.0303 
.0432 
.0657 
.0683 

+40 
+12 
+24 
+16 
+12 

-16 
-45 
-34 
-45 
-50 

4  Capricorni 
B.A.C.7049 
17  Capricorni 
ff  Capricorni 
X  Capricorni 

6 

6 

6 

54 

6 

+1.96 
1.93 
1.88 
1.80 
1.81 

+6.6 
75 

7.8 
8.2 
8.6 

-22  12.3 
22  48.9 
21  58.7 

20  21,7 

21  42.4 

3    4  10.1 

8  32.5 

14  59.1 

22  11.0 

23  48.8 

-  9  14.6 

-  5    3.0 
+  1    8.0 
+  8    2.6 
+  9  36.6 

-0.4968 
+0.4976 
+0.3248 
-0.4389 
+1.1223 

.6062 
.6027 
.5980 
.5022 
.5907 

+.0826 
.0945 
.1103 
.1266 
.1308 

-4 

+52 
+43 
+  3 

+69 

-74 
-12 
-«2 

-68 
+30 

27  Capricorni 
^  Capricorni 
e  Capricorni 
K  Capricorni 
29  Aqua.,mtcZf. 

6 
6 

44 

5 

6 

+1.79 
1.77 
1.67 
1.64 
1.55 

+8.6 
8.8 
9.3 
9.4 
9i) 

-21    4.2 

21  10.9 
20    2.4 
19  27.0 
17  34.9 

4    0  12.8 

2  39.4 

11  25.3 

13  ^44.1 

22    6.9 

+  9  59.7 
-11  3J).4 

-  3  13.7 

-  1    0.1 
+  7    45 

+0.5347 
+0.9766 
+1.1089 
+0.8766 
+0.3752 

.5905 

.5880 
.5798 
.9780 
.5702 

+.1314 
.1370 
.1546 
.1588 

.irao 

+58 
+69 
+70 
+71 
+52 

-10 
+18 

+28 
+10 
-20 

56  Aquarii 
r»  AquvL.^muU, 
T«  Aquarii 
74  Aquarii 
^^  Aquarii 

6 
6 
4 
6 
44 

+1.41 
1.32 
1.31 
1.28 
1.16 

+9.6 
9.8 
9.7 
9.2 

8.8 

-15  14.6 

14  44.0 

14  16.2 

12  17.9 

9  47.8 

5  10  16.7 
18    7.3 
18  59.1 
20  46i6 

6  7  12.4 

-  5  12.0 
+  2  22.4 
+  3  12.4 
+  4  56.3 

-  8  58.6 

+05042 
+15184 
+0.9141 
-0.7589 
-1.2009 

.5591 
.5520 
.5512 
.5497 
.5413 

+.1905 
5000 
.2009 
5029 
5122 

445 
+75 
♦76 
-5 
-36 

-29 
+36 
♦12 

-00 
-00 

y>^  Aquarii 
iCr>  Aquarii 
B.A.C.8214 
B.A.C.8274 

44 
5 

64 
64 

+1.15 
1.15 
1.06 
0.98 

+8.8 
9.0 
8.5 
8.2 

-9  53.1 

10  18.8 
8  10.6 
7    5.7 

8  115 

8  40.9 

16  38.6 

23    0.2 

-8    1.7 
-  7  33.0 
+  0    9.4 
+  6  19.0 

-0.8927 
-0.3410 
-0.8537 
-0.5883 

.5404 
.5400 
.5341 

.5300 

+5130 
5135 
5189 
522:1 

-12 

+19 
-  9 
+  7 

^1 

-60 
-90 
-79 

30  Pisciom 
33  Piscium 
B.A.C.17 
B.A.C.81 

5 
5 
64 
64 

+0i)2 
0.91 
0.68 
0.81 

+8.1 
8.0 
7.9 
6.9 

-  6  43.7 
6  25.6 
5  67^ 

-2  55.8 

7    5  39.4 

7  21.0 

9  51.0 

17    2.2 

-11  145 

-  9  35.G 

-  7  105 

-  0  12.1 

+0.5143 
+0.5781 
+0.6525 
-0.9337 

.5257 
.5251 
.5232 
.5199 

.2250 

+.2255 

.2262 

.2977 

+71 
+76 
4<i2 
-12 

-13 

-  9 

-  5 

-00 

15  Ceti 
20  Ceti 
96  Ceti,  mhU. 
\  29  Ceti 

64 
54 
64 
64 

+0.74 
0ii6 
0.60 

+0.58 

+6.4 
6.6 
6.7 

+5.4 

-  1  12.7 

-  1  50j6 
+  O  40.6 
+  1  195 

8    0    0.6 
7  45.6 
13  23.5 

15  34.8 

.  +  6  33.9 

-  9  54.7 
-4  86.6 

-  2  19.1 

-1.2036 
+1.2662 
-0.1554 
-0.3494 

.5168 
.5142 
.5l2.-> 
.5118 

.2283 

.2282 

+.2275 

+.2270 

-32  -90i 
^ti6  +38 
+32  -49 
+22  -60 
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ITLEBfCNTA  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATK)N8  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

J1JI.Y. 

STAR'a— 

At  Conjunction  in  R.  A. 

Limiting 
ParaJleU. 

Noma. 

MBg 

ReiTn 
187 

i  fW>iii 

Apparmrt 
DeclintuloD. 

Uetm  tW. 

Hoar  Angle. 

H 

Y 

a/ 

y 

Kn. 

8*11. 

72 

-58 
-83 
-60 
-47 

33  Ceti 
36  Ceti 
/Piacium 
y  Piacium 
64  Ceti 

6 

64 
6 

4h 
6i 

+0*57 
0.56 
0.53 
0.42 
0ii7 

4^:5 

6.3 
5JJ 
4.1 
3.0 

4  I  4^.6 

1  47.5 

2  56.2 
4  50.1 
7  58.0 

d     h     m 

8  16  56.3 
17  58.7 
20  45.0 

9  9  15.0 
10    1     7.7 

h     m 

-  0  59.9 
4-  0    0.6 
4-  2  42.1 

-  9    9.4 
4  6  16.1 

-0.5183 
-0.3157 
-0.7478 
-0.1881 
-0.1501 

.6117 
.5115 
.6109 
i>091 
.6091 

4.2269 
.2266 
5259 
5216 
5130 

4f3 

423 

0 

430 

432 

f  Ceti 
B.A.C.728 
B.A.C.741 
f  Arietta 
B.A.C.755 

4i 
6 

+0J27 
0.22 
0.21 
0.22 
0.21 

42.9 
2.1 
2.5 
2.2 
2M 

4  8  14,5 
10  14.9 

9    7.8 
10     1.5 

9  58.9 

1  59.3 

8    4^6 

8  13.8 

9  15.6 

4  7    6.1 
-11  39.0 
-10  58.9 
-10  50.0 
-  9  49.9 

-0.2680 
-1.3317 
40.0388 
-0,9114 
-0.6507 

.6092 
.6097 
.6097 
.6097 
.6098 

45124 

5086 

5082 

4.2081 

5074 

426 
-49 
442 
-10 

45 

-63 

-80 
-36 
-80 

-78 

B.A.C.830 
38  Arietia 
B.A.C.987 
B.A.C.1240 
B.A.C.1379 

6 

5 

61 

6 

6 

40.13 
40.12 

0.00 
-051 

0.24 

42.1 

1.5 

4l.O 

-0.2 
40.2 

4lO  11.4 
11  54.1 
J2  33.5 
17  49.7 
16  69.6 

17  34.2 

18  50.1 

11  8  39.4 

12  9  51.6 
13  29.9 

-  1  46.7 

-  0  31.9 
-11    6.8 
-10  39.5 

-  7    7.8 

40.8173 
-0.8138 
41.1345 
-0.3639 
41.1207 

.511:^ 

.5116 
.6149 
.5236 
.6253 

45006 
.1997 
.1864 
.1561 
.1509 

490 
-5 
490 

421 

490 

48 

-78 

431 

-51 
435 

4ji  Tanri 
Rumker  1162 
B.  AC.  1361 
eTauri 
i  Tanri 

6 

6 

6 

34 

5 

-0.24 
0.28 

o.:» 

0.31 
0.43 

-0.6 
0J2 
0.3 
0.4 
0.7 

4l9  15.9 
18    6.5 
18  44.6 
18  53.5 
21  245 

14    1.4 

20  13.0 

21  63.9 
23  42.4 

13  16  27.6 

-  6  37.3 

-  0  37.1 
4  1    0.7 
4  2  45.8 

-  6    0.5 

-1.3213 
40.8652 
40.3962 
40.4799 
-0.2564 

.6253 
.5280 
.5287 
.5294 
.6365 

4.1504 
.1414 
.1388 
.1356 
.1082 

-62 
490 
465 
471 
426 

-71 

4l8 

-  8 
-3 
-40 

1  Tauri 
105  Tattri 
itTflHiri 
o  Tanri 
B.A.C.1774 

54 

6 

6 

6 

64 

-0.45 
0.45 
0.48 
0.50 
0.54 

-0.3 
0.6 
0.6 
0.5 
0.6 

420  14.7 
21  32.0 
21  57.7 
21  49.5 
23  14.8 

18  46.1 

18  47.2 

14    0  12.4 

4  11.1 

9  38.2 

-  2  46.5 

-  2  45.4 
4  2  29.4 
4  6  20.4 
4ll  36.9 

41.2750 
-0.1530 
-0.0898 
40.4243 
-0.7058 

.5373 
.5374 
.5394 
.5411 
.5431 

^'.1043 
.1043 
.0t)48 
.0874 
.0765 

490 

431 

435 

466 

0 

460 
-33 
-29 
-  1 
-66 

141  Tattri 

1  Geminorum 

2  Geminorum 

3  Geminorum 
5  Geminorum 

6 
5 

64 

6 

6 

-0.60 
0.59 
0.60 
0.60 
0.62 

-05 
0.3 
0.3 
0.2 
0.3 

422  23.7 
23  16.1 
23  38.9 

23  7.9 

24  26.7 

20  10.2 

21  16.5 

22  30.9 

23  53.2 
16    0  415 

-  2  11.9 

-  1     7.8 
4  0    45 
4  1  23.7 
4  2  10.1 

40.9396 
40.0329 
-0.3228 
40.3174 
-1.0990 

.5465 
.5470 
.5475 

.5478 
.5479 

4.0562 
.0541 
.0512 
.0486 
.0468 

490 
442 
422 
460 
-30 

433 
-18 
-36 
-  3 
-6G 

6  Geminonim 
ri  Geminorum 
ft  Geminorum 
B.A.C.2154 
fj  Leonia 

6 

64 
34 

-0.61 
0.61 
0.62 
0-66 
0.43 

-0.1 
0.0 

40.1 

0.1 
2.9 

422  56.2 
22  32.5 
22  34.6 
24  41.6 
17  23.5 

1  6.0 

2  17.4 
6    1.0 

12  385 
19  13  47.6 

4  2  33.1 
4  3  43.1 
4  7  19.3 
-10  16.8 
4ll  37.8 

40.6920 
41.0800 
41.1896 
-0.9590 
-0.6210 

.5480 
.5481 
^  .6493 
.5508 
.5396 

4.0461 

.0438 

.0360 

4.0219 

-.1681 

483 

4(K) 

490 
-18 
46 

412 
444 
454 

-69 

42  Leotiia 
B.A.C.3579 
i  Leonia 
k  Leonia 
e  Leonia,  muU. 

6 
6 
6 
6 
4 

-0.36 
0.34 
0.32 
0.27 
0.10 

42.9 

2.8 
2.8 
2.9 
2.4 

4l5  37.6 
15    0.1 
14  47.9 
14  52.5 
11  14.4 

20  475 

20  0    9.8 
1  485 
8  43.1 

21  3    7.1 

-5  36.1 

-  2  19.9 

-  0  44.7 
4  5  57.1 

-  0  13.5 

40.0665 
40.1277 
40.0452 
-1.34:J7 
-1.2059 

.5378 

.5369 

.  .5364 

.6344 

.6308 

-.1781 

.1825 
.1848 
.1935 
5125 

444 

447 
443 
-57 
-33 

-29 
-27 
-31 
-75 
-79 

u  Virginia 
^  Vir^nia 
V  Virginia 
A»  Virginia 

64 

5 

44 

54 

-0.04 

-0.01 

0.00 

40.01 

4l.8 
1.9 
1.4 
1.9 

4  8  50.9 
8  58.5 

7  15.1 

8  57.7 

10  195 
13  41.6 
13  59.3 
15    0.4 

4  6  455 
4lO    1.4 

410  18.5 

411  17.7 

-0.2223 
-1.0977 
40.6575 
-1.3744 

.6299 
.5295 
.5294 
.5294 

-5185 
5212 
5213 
.2224 

428 
-23 
486 
-60 

-50 
-81 
-  3 
-81 

n  Virginia 
11  Virginia 
B.A.C.4104 

€  Virginia 

44 
6 

40.07 
0.11 
0.12 
0.17 

41.5 
1.3 
0.8 

40.6 

4  7  20.0 
6  31.5 
4  46.3 

4  4     1.9 

21  25.3 

22    1  59.0 

2  46.5 

7    5.1 

-  6  29.3 

-  2    45 

-  1  18.1 
4-  2  52.5 

-1.0<fl7 
-1.2770 
40.3890 
40.1691 

.6289 
.5289 
.5289 

.5289 

-5263 

.2288 
.2292 
.2317 

-23 

-40 
462 
450 

-83 
-84 
-19 
-31 

80  Virginia 

94  Virginia 

95  Virginia 
fi  LibrdB 

6 
6 
6 
6 

40.58 
0.77 
0.77 

41.06 

-1.9 
2.8 
3.0 

-3.2 

-  4  44.3 
8  16.5 
8  41.8 

-11  22.3 

23  19  43.8 

24  10  15.0 
10  26.8 

25  8    8.6 

-  9  37.8 
4  4  25.1 
4  4  36.6 
4  I  34.4 

40.6703 
40.9279 
41.3143 
-0.7608 

.5247  -.2348 
.5432    .2291 
.5437;    .2290 
5439-2118 

464 
482 
462 
-  5 

-6 
4ll 
446 
-90 

55 
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OCCULTATlOIfS,  ISTl, 


ELEMENTS  FOR  FACILITATINQ  THE  PREDICTION  OF  OCCULTATION8  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

JVJLY. 

Star's— 

At  Conjunction  in  R.  A. 

Umltiof    J 

PanUlela.  {| 

Name. 

Mag. 

Red'nH 
1871 
Aa 

from 
A6 

Apparent 
Declination. 

Wanhloftton 
Mean  Time. 

Honr  Ancle. 

H 

Y 

a/ 

y 

JTn. 

e-n. 

-^7 
-38 
+35 
+11 
+16 

0^  Libras 
0?  Libre 
C^  Libre 
^  Librffi 
i*  Librs 

6 
6 
4 
6 
6 

+l'.24 
1.24 
1.29 
1.30 
1.31 

-  i'.O  -15    4'.9 
3.8     14  40.4 
4.2     16  16.0 
4.1,     16  10.0 
4.1     16  24.9 

d     h     ro 

25  19  45.4 
20  37.9 

22  51.7 

23  53.0 

26  0  50.4 

h     m 
-11  13.4 
-10  22.7 

-  8  13.7 

-  7  14.6 

-  6  19.3 

+0.6146 
+0.0289 
+15039 
+0.9034 
+0.9696 

.5652 
.5657 
.5674 
.6682 

.5688 

-J979 
.1966 
.1938 
.1922 
.1907 

o 

+71 
+50 
+74 
+74 

+74 

Y  Librie 
ff  Libre 
6  Libre 
V*  Scorpii 
v«  Scorpii 

1* 

7 
4 

♦1.31 
1.37 
1.43 
1.55 
1.55 

-3.3 
3.4 
3.5 
3.8 
3.8 

-14  ^1.5 

15  15.6 

16  21.0 
19    6.9 
19    7.4 

1  58.8 

5  35.1 

9  38.3 

17    4.5 

17    4.9 

-  5  13.3 

-  1  44.9 
+  2    95 
+  9  18.6 
+  9  19.0 

-1.3195 
-1.0809 
-0.7156 
+0.7934 
+0.8019 

.5698 
.5728 
.5757 
.5814 
.5814 

-.1891 
ASM 
.1768 
.1636 
.1636 

-57 

-3n 
-  7 
+71 
+71 

-90 
-90 
-90 
+  5 
+  5 

B.A.C.5408 
tjf  Ophiucbi 
X  Ophiucbi 
B.A.C.5663 
B.A.C.5758 

6jk 

5 

6 

61 

6 

♦1.56 
1.62 
1.62 

1.78 
1.85 

-  3.5 
3.6 
3.0 
2.6 
2.5 

-18  12.0 

19  44.0 
18    9.7 

20  12.0 

21  23.0 

18  11.4 
21  59.0 
23  11.3 
27    9  37.6 
14  35.0 

+10  23.0 

-  9  585 

-  8  48.7 
+  1  13.1 
+  5  58.6 

-O.3042 
+0.6333 
-1.1236 

-0.5502 
+0.0190 

.5824 
.5851 
J>863 
.5939 
.69r3 

-.1616 
.1540 
.J516 
.1287 
.1169 

+14 
+67 
-38 
-  3 
+26 

:1 

-00 
-78 
-30 

^  Ophiuchi 
B.A.C.  5866 
B.A.C.  5954 
58  Ophiuchi 
4  Sagittarii 

5 
6 
6 
5 
5 

+1.91 
1.93 
2.00 
2.01 
2.11 

-  1.7 
1.6 
1.1 
0.9 
0.6 

-20  58.3 
21  19.1 
21  49.9 
21  37.0 
23  48,1 

20  17.3 

21  42.6 
28    3    3.1 

4  49.9 
10  56.3 

+11  27.1 
-11  11.1 
-6    3.7 
-  4  21.3 

+  1  29.8 

-1.0179 
-4).8160 
-0.7987 
-1.1606 
+0.5669 

.6006 
.6017 
.6045 
.6055 

.6083 

-.1032 
.0993 
.0855 
.0806 
.0640 

-34 
-21 
-21 

-48 
+55 

-90 
-90 
-90 
-90 

-  7 

B.A.C.  6088 
7  Sagittarii 
9  Sagittarii 
B.A.C  6161 
Saturn 

6 
6 
4i 
6 

+2.10 
2.13 
2.13 
2.15 

-05 
0.5 
0.5 

-0.0 

-22  46.5 
24  16.7 
24  21.6 
23  43.4 
22  405 

11  45.1 

12  4.4 
12  275 
15  24.0 
21  11.9 

+  2  16.7 
+  2  35.0 
+  2  56.9 
+  5  464 
+11  19.6 

-0.5033 
+0.9703 
+li)283 
+0.2:iS^ 
-1.0641 

.6087 
.6088 
.6088 
.6100 
.6139 

-.0616 
.0609 
.0594 
0.511 
.0348 

-7 

466 
+66 
432 
-44 

-74 
+19 
+24 
-27 

-90 

24  Sagittarii 
B.A.C.  6343 
26  Sagittarii 
B.A.C.  6369 
yi  Sagittarii 

6 
6 
6 
6 
5 

+2.22 
2iO 
2JM 
2.27 
2.26 

+  15 

r    1.5 

.  l.G 

1.5 

2.4 

-24    7.5 
23  36.7 
23  57.0 
25    8.5 
22  54.0 

23  36.4 
29    1  21.8 

2  35.8 

3  40.3 
7  10.7 

-10  20.0 

-  8  41.0 

-  7  30.1 
-6  28.4 

-  3    6.9 

+0.3036 
-05486 
+0.0617 
+15235 
-1.0366 

.6119 
.6122 
j6124 
.6126 
.6126 

-.0276 
.0223 
.0189 
.0158 
.0058 

+34 
+  3 
+20 
.-»65 
-44 

-23  1 
-55  ' 
-37i 
+46  i 
-90 

V*  Sagittarii 
B.A.C.  6448 
B.A.C.  6485 
B.A.C.6490 
B.A.C.  6524 

5 
6 

64 

+2.26 
2.27 
2.27 
2.31 
2J» 

+  2.5 
2,5 
2.8 
2.5 
3.1 

-22  49.7 
23  20.0 
22  52.4 
25    1.4 
22  41.5 

7  31.6 

8  515 

9  56.4 

10  12.4 

11  55.4 

-  2  46.9 

-  1  27.9 
-0  285 

-  0  12.9 
+  1  25.8 

-1.1097 
-04>105 
-1.0686 
+1.0661 
-1.2368 

.6126 
.6128 
.6128 
.6128 
.6128 

-.0043 

-.0036 

+.0024 

.0030 

.0083 

-50 
-18 
-47 
+65 
-62 

-90 
-86 
-90 
+«7 
-90 

B.A.C.6576 
B.A.C.6607 
X^  Sagittarii 
X*  Sagittarii 
^  Sagittarii 

6 

6 

6 

6i 

6 

+2.32 
2.30 
2.34 
2.34 
2.34 

+  3.3 
3i) 
3.9 
3.9 
4.0 

-24  23.9 
22  38.4 
24  45.3 
24  39.8 
24  12.7 

15  3.7 

16  59.5 
18  40.1 
18  42.6 
18  46.1 

+  4  26.1 
+  6  17.0 
+  7  53.3 
+  7  55.7 
+  7  59.1 

+0.4957 
-1.2089 
+0.9335 
+0.8429 
+0.3957 

.6125 
.6122 
.6119 
.6119 
.6119 

+.0174 
.0231 
.0282 
.0283 
.0284 

+46 

-58 
465 
466 
+40 

-18 

-90 
+16; 
+10  1 
-17 

B.A.C.  6699 
B.A.C.  6727 
B.A.C.  6864 
B.A.C.  6878 

64 
61 
6 
61 

42.34 
2.35 
2.35 
2.35 

+  4.6 

4.8 
6.0 
6.1 

-23  35.2 
23  43.1 
23    5.3 
22  575 

22  33.4 
30    0  13.4 

8  13.1 

9  6.3 

+11  36.8 
-10  47.4 

-  3    7.8 

-  2  16.8 

-0.0036 
+0.1048 
-0.0790 
-0.1529 

.6112 
.6107 
.6080 
.6076 

+.0395 
.0438 
.0664 
.0689 

+1^ 

42? 

+16 
+13 

-46 
-34 
-45 

.49| 

4  Capricorni 
B.A.C.7049 
17  Capricorni 
tf  Capricorni 

6 
6 
6 
51 

+2.34 
2.35 
2.:i3 

2.2i) 

+  7.0 
7.5 
8.4 
9.3 

-22  125 

22  48.9 

21  58.7 

i     20  21.6 

14  32.1 

18  55.3 

31     1  22.4 

8  33.6 

+  2  55.5 
+  7    8.0 
-10  40.5 
-  3  46.5 

-0.4836 
+0.5J80 
+0.3519 
-0.4034 

.6049 
.6024 
.5986 
.5933 

+.0840 
.0953 
.1119 
.1287 

-  4 

+64 
+44 

+  5 

-73 
-11 

-20 
-66 

rCapricomi 
27  Capricorni 
^  Capricorni 
e  Capricorni 

6 
6 
6 
4^ 

+2.30 

2iW 

2.21 

U2.24 

+  9.2 
9.t 
9X 

+io.e 

>  -21  42.4 
\     21     45 

>  21  10.9 
J  -20    2.4 

10  11.1 
10  35.C 
13    0.S 
21  430] 

-  2  12.U 

)    -  1  49.? 
)    +  0  30.a 
\\   +  8  52.5 

+1.158€ 
1   +0.5715 
;   +1.0151 
►!   +1.1561 

.5924 
i>92C 
.5902 
.583S 

+.1321 

.1333 

I    .1384 

J +.1565 

469 
461 
468 
+7(J 

+34 
-  8 
+21 
+33 

OCCUL.TATIONS,  1871. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        I 

PLANETS  AND  STARS  BY  THE  MOON. 

AtTGVST.                                                                                     II 

8taa«»- 

At  CoyjuiicTioN  iir  R.  A. 

Limiting 
Pandleb. 

Nmim. 

Mag^ 

Red'ni 

1871 

from 

Apparent 
DecUnaUon 

MeanTUue. 

ffonr  Angle. 

H 

Y 

a/ 

y 

ITn. 

8'n. 
+f4 

K  Capricorni 

5 

+2122 

+ii:o 

-1^  27'.0 

d     h     m 
1     0     0.9 

h     m 
+11    4.8 

+0.9268 

.5816 

+.1608 

+71 

y9Aqua.,«itc/l. 

6 

2.15 

11.6 

17  34.8 

8  18.4 

-4  56.2 

+0.4364 

.5745 

.1753 

+56 

-16 

50  Aquarii 

6 

2.07 

12.0 

14  10.7 

17  46.0 

+  4  10.8 

-1.2859 

.5664 

.1901 

-50 

-90 

56  Aquarii 

6 

2.06 

12.3 

15  14.4 

20  18.2 

+  6  37.6 

+0.2800 

.5644 

.1935 

+49 

-25 

r^  Aqua.,  mmU, 

6 

2.00 

12.8 

14  43.9 

2    4     1.1 

-  9  55.7 

+liK>51 

.5580 

.2032 

+76 

+46 

T«  Aquarii 

4 

1.99 

12.7 

14  16.1 

4  52.0 

-9    6.6 

+0.9943 

.5572 

.2042 

+76 

+17 

74  Aquarii 

6 

+1.96 

+12.5 

-12  17.9 

6  37.6 

-  7  24.6 

-0.6643 

.5553 

+.2062 

0 

-88 

y>i  Aquarii 

41 

1.88 

12.5 

9  47.2 

16  51.6 

+  2  28.6 

-1.0912 

.5478 

i2159 

-26 

-90 

yi*  Aquarii 

41 

1.87 

12.6 

9  53.0 

17  49.2 

+  3  24.4 

-0.7843 

.5470 

.2166 

-  5 

-90 

i»  Aquarii 
B.  AC.  8214 

5 

1.87 

12.7 

10  18.7 

18  18.3 

+  3  525 

-0.2367 

.5468 

.2170 

+25 

-54 

61 

1.80 

12.5 

8  10.5 

3    2    6.0 

+11  24.8 

-07365 

.5410 

.2224 

-  1 

-90 

fi.A.C.8274 

61 

1.74 

12.5 

7    5.6 

8  19.4 

-  6  33.8 

-0.4673 

.5369 

.2259 

+14 

-69 

30  Pisoium 

5 

+1.69 

+12.6 

-  6  43.6 

14  49.7 

-  0  15.9 

+0.6307 

.5327 

+.2286 

+79 

-  7 

33  Piflcium 

5 

1.67 

12.5 

6  25.6 

16  29.1 

+  1  20.4 

+0.6950 

.5316 

.2292 

+84 

-  3 

B.A.C.17 

61 

1.65 

12.4 

5  57.7 

18  55.7 

+  3  42.4 

+0.7709 

.5304 

.2299 

+77 

+  1 

B.A.C.81 

61 

1.59 

11.7 

2  55.7 

4    1  57.3 

+10  31.0 

-0.7941 

.5267 

.2314 

-  3 

-90 

14  Celt 

61 

1.54 

11.3 

1  12.7 

7  28.9 

-8    7.5 

-1.32H0 

.5238 

.2317 

-46 

-90 

IGCeU 

61 

1.53 

11.3 

1  12.6 

8  46.2 

-6  52.6 

-1.0325 

.5235 

.2319 

-18 

-90 

20Ceti 

51 

+1.46 

+11.5 

-  1  50.5 

16  21.0 

+  0  28.5 

+1.3948 

.5206 

+.2316 

+88 

466 

26  CeU,  muU, 

61 

1.42 

10.7 

+  0  40.6 

21  51.6 

+  5  49.3 

-0.0099 

.5187 

.2307 

+39 

-41 

29Ceti 

61 

1.40 

10.5 

1  19.2 

5    0    0.0 

+  7  53.0 

-0.2024 

.5180 

.2302 

+29 

-52 

33Ceti 

6 

1.39 

10.4 

1  45.7 

1  19.8 

+  9  11.3 

-0.3675 

.5176 

J2299 

+21 

-62 

35CeU 

61 

1.38 

10.4 

1  47.5 

2  20.9 

+10  10.6 

-0.1665 

.5174 

J2297 

+31 

-49 

/Piscium 

6 

1.36 

10.4 

2  56.3 

6    3.7 

-10  11.3 

-0.7700 

.5169 

.2290 

-  1 

-78 

V  Piscium 

41 

+\J2b 

+  9.2 

+  4  50.2 

17  18.8 

+  0  42.2 

-0.0338 

.5144 

+.2241 

+38 

-41 

64Ceti 

61 

1.12 

7.8 

7  58.0 

6    8  54.7 

-8    9.3 

+0.0066 

.5131 

.2147 

+40 

-38 

^»  Ceti 

41 

1.11 

7.8 

8  14.5 

9  45.5 

-7  20.0 

-0.1104 

.5132 

.2141 

+34 

-44 

B.  AC.  728 

61 

1.07 

7.7 

10  15.0 

15    4.5 

-  2  lOi 

-1.1655 

.5132 

J2102 

-29 

-80 

B.  AC.  741 

61 

1.06 

7JSi 

9    7.8 

15  45.1 

-  1  30.8 

+0.1944 

.5132 

.2096 

451 

-27 

i  Arietis 

51 

1.06 

7.5 

10    1.6 

15  54.2 

-  1  22.0 

-0.7489 

.5133 

.2096 

-  1 

-78 

B.  AC.  755 

6 

+1.05 

+  7.3 

+  9  59.0 

16  55.1 

-  0  22.9 

-0.4899 

.5133 

+.2087 

+14 

-67 

B.  AC.  830 

6 

0.98 

6.1 

10  11.4 

7    1     6.8 

+  7  34.5 

+0.9672 

.5140 

.2018 

+90 

+17 

38  Arietii 

5 

0.97 

6.5 

11  54.2 

2  21.7 

+  8  47.3 

-0.6530 

.5144 

.2008 

+  5 

-76 

B.  AC.  987 

61 

0.85 

4.7 

12  33.5 

16     1.8 

-  1  56.7 

+1.2809 

.5168 

.1869 

+90 

+47 

B.A.C  1240 

6 

0.63 

3.2 

17  49.7 

8  17    2.8 

-  1  40.8 

-0.2200 

.5209 

.1549 

+28 

-43 

B.A.C.1272 

6 

0.59 

3.3 

16  59.6 

20  40.0 

+  1  49.9 

+1.2569 

.5252 

.1505 

+90 

+50 

u^  Tauri 

6 

+0.60 

+  2.5 

+19  16.0 

21  11.4 

+  2  20.3 

-1.1763 

.5253 

+.1499 

-34 

-71 

Rumker  1163 

6 

0.53 

2.8 

18    6.6 

9    3  21.5 

+  8  19.0 

+0.9982 

.5275 

.1408 

+90 

+27 

B.A.C.  1361 

6 

0.52 

2.6 

18  44.7 

5    2.1 

+  9  66.6 

+0.5299 

.5282 

.1381 

+76 

-  1 

e  Tauri 

31 

0.50 

2.5 

18  53.6 

6  50.0 

+11  41.1 

+0.6122 

.5280 

.1352 

+84 

+  4 

1  Tauri 

5 

0.35 

1.3 

21  24.2 

23  33.3 

+  3  52.8 

-0.1342 

.5354 

.1073 

+:i2 

-33 

105  Tauri 

6 

0.33 

1.3 

21  32.0 

10    1  52.8 

+  6    7.8 

-0.0331 

.5363 

.1034 

+37 

-26 

»  Tauri 

6 

+0.28 

+  1.1 

+21  57.7 

7  17.6 

+11  22.2 

+0.0235 

.5396 

+.0900 

+41 

-22 

o  Tauri 

6 

0.2o 

1.1 

21  49.5 

11  16.3 

-  8  46.e 

+0.534(i 

.5398 

.0864 

+77 

+  5 

B.A.C.  1774 

61 

0.21 

0.6 

23  14.8 

16  43.3 

-  3  30.4 

-0.5983 

M\\] 

.0757 

+  6 

-59 

141  Tauri 

6 

0.11 

0.8 

22  23.7 

11    3  15.1 

+  6  40.e 

►    +1.0332 

.5451 

.0551 

+90 

+40 

1  Geminorum 

5 

O.M 

0.5 

23  16.1 

4  21.4 

+  7  44.7 

+0.1274 

.545(i 

.0530 

+47 

-13 

2  Geminorum 

6a 

0.03 

0.4 

23  38.9 

5  45.8 

+  9    6.7 

'    -0.228€ 

.546: 

)    .0492 

+27 

-32 

3  Geminorum 

6 

+0.0S  +  0.5 

+23    7.9 

6  58.0 

+10  16.1 

+0.4087 

.5465*  +.0475 

467 

+  2 

5  Geminorum 

6 

0.07      0.2 

24  26.7 

7  46.0 

+11    2.5;   -1.0062 

.5468    .0458 

-25 

-66 

6  Gemiaorum 

6 

0.07      0.G 

22  56.1 

8  10.2 

+11  25.9    +0.6817 

.5468'    .0451 

+9C 

)  +18 

ff  Geminorum 

3j 

0.06      0.7 

22  32.5 

9  22.2 

-11  24.4    +1.168<^ 

\    .5471:    .0423'  +9f 

>  +52 

u  Geminorum 

3 

+o.o:i     0.7 

22  34.6 

13    5.7 

-  7  48.4    +157^' 

(    .5481     .0349    +901  +66   1 

B.A.C.  2154 

611-0.02  +  0.1 

+24  41.6 

19  42.7 

-  1  24.7    -0.879r 

\    .5498  +.0208    -12  -66 

496 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OP        1 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

AVGrsr.                                                         II 

Star's— 

At  Conjunction  in  R.  A. 

Limiting 
Paralifl^ 

Name. 

Mag. 

Redu 

187 

ifh>m 
1.0. 
Ai 

Apparent 
Oecnnatlun. 

Washington 
Mean  Time. 

Hour  Angle. 

H 

Y 

a/ 

y 

^■. 

8'B. 

-2 

B.  AC.  25538 

6 

-0*07 

+  0.5 

+23  45.1 

d     li     m 
12    2  24.1 

h     m 
+  5    3J^ 

+Oi^lO 

.5513 

+.0064 

4& 

(J  Geminorum 

? 

0.11 

0.3 

24  23.8 

7    7.9 

+  9  37.3 

-0.45:6 

.5521 

-.0034 

+14 

-12  1 

44  Geminor. 

6i 

0.11 

0.6 

22  49.7 

8  29.4 

+10  66.1 

+lJi674 

J>523 

.0070 

+90 

+06 

48  Geminor. 

6^ 

0.14 

0.3 

24  20.6 

11  42.1 

-  9  57.7 

-0.4301 

^28 

.0135 

+16 

-42 

B.  AC.  2514 

6i 

0.21 

0.4 

24  30.7 

23  51.4 

+  1  46.7 

-0.9369 

.5537 

.0398 

-16 

-m 

K  GemlfmuU. 

H 

0.22 

0.4 

24  42.3 

13    2  14.3 

+  4    4.7 

-15491 

i>537 

.0447 

-52 

-m 

84  Geminor. 

6i 

-0.24 

+  0.8 

+22  40.0 

6  10.9 

+  7  53.3 

+0.7885 

.5539 

-.0529 

+00 

+93 

7  Cancri 

6i 

0.26 

0.9 

22  25.9 

11     6.3 

-11  21.3 

+0.7549 

.55:ft) 

.0637 

-too 

+20 

^>  Cancri 

6 

0J27 

0.8 

23    0.1 

12  12.6 

-10  17.3 

+0.0607 

.5539 

.0660 

+44 

-18 

/a^  Cancri 

5 

0.27 

1.0 

21  57.4 

12  53.8 

-  9  37.5 

+1.1561 

.6537 

.0676 

+90 

+48 

y  Cancri 

4i 

0.32 

1.3 

21  55.9 

14    5    6.8 

+  6    2.6 

-0.1905 

.5522 

.1010 

+29 

-35 

t  Leonis,  muU. 

r 

Oi») 

2.3 

11  14.4 

17    9    7.1 

+  7  33i) 

-1.3170 

.6351 

iJl57 

-47 

-79 

fj  Virginis 

6i 

-0.16 

+  2.0 

+  8  50i) 

16  13.9 

-  9  32.7 

-0.3492 

.5338 

-.2217 

+21 

-58 

^  Virginia 

5 

0.15 

2.1 

8  58.5 

19  33.9 

-  6  19.0 

-lii2.'>2 

.5333 

.2243 

-34,  -SI 

V  Virginis 

4i 

0.14 

1.8 

7  15.2 

19  51.4 

-6    2.0 

+0.5212 

.5333 

.2245 

+73  -11 

n  Virginis 
B.A.C.4104 

4h 

0.10 

1.9 

7  20.0 

18    3  12.4 

+  1     5.1 

-1.2311 

.6327 

.2292 

-35  SS 

6i 

0.06 

1.5 

4  46.4 

8  29.8 

+  6  12.6 

+0.2335 

J>325 

.2321 

+53,  -27 

c  Virginis 

5 

-0.04 

+  1.3 

+  4    li) 

12  46.5 

+10  2iJ2 

^.0125 

.6327 

.8339 

+41    -39 

65  Virginis 

6 

^4).22 

-0.5 

-  4  14.9 

19  19  2SiJ2 

-  8    0.8 

+1.3599 

.5360 

-.2374 

-kSS  +52 

80  Virginis 

6 

0.27 

0.6 

4  44.3 

20    1  13.4 

-  2  20.8 

+0.4795 

.5375 

J059 

+69  -15 

94  Virginia 

6 

0.43 

1.5 

8  16.5 

15  46.3 

+11  43.7 

+0.7315 

.6426 

.221« 

+81 

-  1 

95  Virginia 

6 

0.43 

1.6 

8  41.8 

15  58.3 

+11  55.4 

+1.1189 

J>427 

4»92 

+82 

+25 

^  LibrflB 

6 

0.69 

2.1 

11  22.3 

21  13  50.4 

+  9    3.6 

-0.9692 

.6536 

.2107 

-18 

-9Q 

o>  Librro 

6 

0.86 

3.0 

15    4.9 

22    1  36.7 

-  3  34.6 

^.4188 

.6605 

.1962 

+58 

-17 

0^  LibriB 

6 

40.87 

-2.8 

-14  40.4 

2  30.0 

-2  4^2 

-0.1718 

.5612 

-.1949 

+25 

-60 

Q  LibriB 

4 

0.90 

3.3 

16  16.0 

4  45.2 

-  0  32.8 

+1.0141 

.6626 

.1918 

+74 

+19 

C^  LibriB 

6 

0.92 

3.2 

16  10.0 

5  48.4 

+  0  28.2 

+0.7114 

.6631 

.1902 

+74 

-  1 

C'  Libras 

6 

0.93 

3.3 

16  24.8 

6  46.7 

+  1  24.4 

+0.7787 

.6636 

.1889 

+74 

+  3 

ti  Librs 

6 

0.99 

2.6 

15  15.6 

11  36.7 

+  6    4.0 

-1.2885 

.6669 

.1813 

-52 

-90 

^LibriD 

4i 

1.06 

2.8 

16  21.0 

15  44.6 

+10    2i) 

-Oi)175 

.6695 

.1746 

-19 

-OO 

yi  Scorpii 

7 

+1.18 

-  3.4 

-19    6.9 

23  20.2 

-6  38.2 

+0.6115 

.5744 

-.1614 

+66 

-  7 

v*  Scorpii 

4 

1.18 

3.4 

19    7.4 

23  20.6 

-  6  37.8 

+0.6199 

.5744 

.1614 

467 

-6 

B.A.C.5408 

6i 

1.19 

3.0 

18  12.0 

23    0  28.7 

-  5  32.2 

-0  4977 

a>754 

.1588 

+  4 

-ra 

V>  Ophiuchi 
B.  AC.  5663 

5 

1.26 

3.3 

19  44.0 

4  21.4 

-  1  48JJ 

+0.4537 

.5777 

.1517 

+55 

-16 

6i 

1.43 

2.6 

20  12.0 

16  17.5 

+  9  40.6 

-0.r345 

.5852 

.1265 

-12 

-90 

B.A.C.5758 

6 

1.52 

2.(^ 

21  23.0 

21  22.9 

-  9  25.9 

-0.1530 

.6886 

.1143 

+17 

-49 

§  Ophiuchi 
B.A.C.5866 

5 

♦1.60 

-  1.9 

-20  58.3 

24    3  14.6 

-  3  48.0 

-1.1976 

J>916 

-.1007 

-50 

-90 

6 

1.62 

1.9 

21  19.2 

4  42.2 

-  2  23.8 

-0.9917 

.5924 

.0968 

-32 

-90 

B.A.C.5954 

6 

1.71 

1.5 

21  50.0 

10  11.9 

+  2  52.7 

-0.9680 

.6950 

.0833 

-32 

-90 

4  Sagittarii 

5 

1.85 

1.3 

23  48.1 

18  18.9 

+10  40.1 

+0.4263 

.6983 

.0619 

+45 

-16 

B.  AC.  6088- 

6 

1.84 

0.8 

22  46.5 

19    9.2 

+11  28.3 

-Oi>577 

.5985 

.0597 

-15 

-90 

7  Sagittarii 

6 

1.87 

1.3 

24  16.8 

19  29.0 

+11  47.3 

+0.8368 

.5990 

.0584 

+66 

+  9 

9  Sagittarii 

4jk 

+1.88 

-1.3 

-24  21.7 

19  52.5 

-11  50.1 

+0.8958 

.5990 

-.0576 

+66 

+13 

B.A.C.6161 

6 

1.91 

0.7 

23  43.5 

22  54.5 

-8  55.4 

+0.0929 

.6001 

.0494 

+24 

-35 

B.A.C.6217 

6i 

1.97 

-0.6 

24  58.2 

25    2  38.6 

-  5  20.5 

+1.1800 

.6001^ 

.0389 

+65 

+39 

Saturn 

22  45.7 

3    4.8 

.  4  55.4 

-1.0593 

.6022 

.0378 

-43 

-90 

24  Sagittarii 
B.A.C.6343 

6 

2.02 

+  0.2 

24    7.5 

7  23.6 

-  0  47.2 

+0.1768 

.6022 

.0255 

+27 

-30 

6 

2.04 

0.6 

23  36.7 

9  10.1 

+  0  55.0 

-0.3809 

.6324 

.0211 

-  4 

-65 

26  Sagittarii 
B.A.C.6369 

6 

+2.06 

+  0.7 

-23  57.0 

10  26.2 

+  2    7.9 

-0.0643 

.6^26 

-.0170 

+13 

-44 

6 

2.09 

0.5 

25    8.5 

11  32.6 

+  3  11.7 

+1.1153 

.6.27 

.0140 

465 

+32 

v>  Sagittarii 

5 

2.10 

1.6 

22  54.0 

15    9.2 

+  6  39.4 

-1.1711 

.6:»3l 

.0043 

-55 

-SH> 

p-  Sagittarii 

5 

2.10 

1.6 

22  49.7 

15  30.7 

+  6  59.9 

-1.2445 

.6031 

.0028 

-63 

-90 

B.A.C.(^448 

6 

2.111     1.5 

23  20.0 

15  50.9 

+  7  19.4 

-0.r379 

.6031 

-.0021 

-25 

-90 

B.A.C.(h485 

6i|.^2.13|+  1.9 

-22  52.4 

17  59.7 

+  9  22.8 

-1.1992 

.6932 

+.0039 

-58 

-90 
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ElaEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        1 

PLANET8  AND  STARS  BY  THE  MOON.                                            || 

AIJ«tJHT.                                                                      II 

STAR'ft-- 

At  Conjunction  in  R.  A. 

Limiting 
ParaUelB. 

Nmm. 

Ma« 

Red'o 

187 
Aa 

■  fVom 

Apparmii 
D«cllnHiltfD. 

WasblogtMi 
Mean  Ttme. 

Hoar  Angle. 

Y 

a/ 

y 

?»'». 

S*n. 
+19 

B.  AC.  6490 

6i 

+2*16 

+  lU 

-2^    lU 

d     h     m 
25  18  16.2 

h    m' 
+  9  38.6 

+0.9654 

.603^ 

+.0045 

+& 

0.  AC.  6576 

6 

2.21 

2U 

24  23.9 

23  15.9 

-  9  33.9 

+0.3948 

.6030 

.0186 

+39 

-18 

X*  Bog ittarii 

6 

2.25 

2.7 

24  45.3 

26    2  58.4 

-6    0.5 

40i^39 

.6027 

.0292 

465 

+  9 

J«  Sagittarii 

H 

2.25 

2.7 

24  39.8 

3    0.9 

-5  58.1 

4O.7523 

.6027 

.0293 

466 

+  4 

r»  Sagittarii 
B.  AC.  6609 

6 

2.24 

2.8 

24  12.7 

3    4.4 

-5  547 

4O.2993 

.6026 

.0294 

434 

-23 

6i 

2iJ7 

3.5 

23  35.2 

6  58.1 

-  2  10.6 

-0.1920 

.6021 

.0404 

4  8 

-52 

A*  HagittaHi 

6 

4«.29 

+  3iJ 

>24  59.9 

7    5.1 

-2    3.9 

+liJ317 

.6021 

+.0406 

465 

+47 

B.  AC.  6727 

6i 

2.29 

3.7 

23  43.1 

8  40.8 

-  0  32.1 

+0.013/ 

.6017 

.0453 

4l9 

-39 

B.  AC.  6864 

6 

2.34 

5.0 

23    5.3 

16  53.1 

+  7  20.J 

-0.1583 

.5995 

.0675 

+12 

-Ad 

B.  AC.  6878 

61 

2.35 

5.2 

22  57iJ 

17  47.:^ 

+  8  12.6 

-0.2315 

.5992 

.0700 

+10 

-54 

4  Capricorn i 

6 

2.37 

6.1 

22  12.3 

23  21.4 

-10  27.3 

-0.5562 

.5975 

.0843 

-  7 

-79 

B.A.C.7049 

6 

2.41 

66 

22  48.9 

27    3  50.8 

-6    8.6 

40.4649 

.5953 

.0961 

+50 

-14 

17  Capricomi 

6 

42.43 

+  7.6 

-21  58.7 

10  96.3 

+  0  11J2 

40.3092 

.5918 

+.1125 

+43 

-23 

If  Capricomi 

H 

2.44 

8.8 

20  21.7 

17  46.1 

+  7  13.9 

-0.4389 

.5876 

.1294 

+  3 

-68 

^  Capricomi 

6 

2.46 

8.8 

21  42.4 

19  25.4 

+  8  49.4 

+1.1397 

.5867 

.1333 

469 

+32 

a?  Capricomi 

6 

2.45 

9.0 

21     iJ2 

19  49.7 

+  9  12.8 

+0.5488 

.5865 

.1340 

+59 

-10 

^  Capricomi 

6 

2.46 

9.3 

21  10.9 

22  18.2 

+11  35.6 

+1.0012 

.5852 

.1391 

469 

+20 

e  Capricomi 

41 

2.46 

10.5 

20    2.4 

28    7    8.9 

-  3  53i) 

+1.1598 

.6792 

.1572 

+70 

+33 

K  Capricomi 

5 

42.46 

+IO18 

-19  27.0 

0  28.4 

-  1  39.6 

+0.9333 

.6774 

+.1620 

+71 

+14 

29  Aqua.,«MfZ<. 

6 

2.44 

11.8 

17  34.8 

17  51.9 

+  6  25.4 

+0.4569 

.5716 

.1768 

+58 

-15 

50  Aquarii 

6 

2.40 

12.9 

14  10.7 

29    3  24.6 

-8  22.6 

-1.2537 

.5646 

.1918 

-45 

-90 

56  Aquarii 

6 

2.41 

13.1 

15  14.4 

5  57.8 

-  5  54i^ 

+0.3250 

.5629 

.1952 

452 

-22 

r^  Aqua.,  »«/<. 

6 

2.39 

13.7 

14  43.9 

13  42.9 

+  1  34.1 

+1.3593 

.5572 

.2056 

+76 

465 

7*  Aquarii 

4 

2.38 

13.8 

14  16.1 

14  33.9 

+  2  23.3 

+1.0600 

.5569 

.2062 

+76 

421 

74  Aquarii 

6 

42.36 

+13.9 

-12  17.8 

16  19.8 

+  4    5.7 

-0.5987 

.5557 

+ij080 

+  4 

-81 

^^  Aquarii 

H 

2.32 

14.5 

9  47.2 

30    2  34.3 

-10    0.7 

-1.0021 

.5484 

J2183 

-19 

-90 

yr^  Aquarii 

4i 

2.31 

14.5 

9  53.0 

3  31.8 

-  9    5.0 

-0.6931 

.5479 

.2191 

0 

-90 

iP  Aquarii 
U.  AC.  8214 

5 

2.31 

14.6 

10  18.7 

4    0.9 

-  8  37.0 

-0.1443 

.5477 

.2195 

429 

-48 

6i 

2.28 

14.8 

8  10.4 

11  47.4 

-  1    5.7 

-0.6268 

.5428 

J2252 

+  5 

-83 

B.A.C.6274 

64 

2.25 

14.9 

7    6.6 

17  68.8 

+  4  53.6 

-0.3443 

.6391 

.2289 

421 

-60 

30  Pianium 

5 

42i>2  +15.1 

-  6  43.6 

3t    0  26.8 

+11    9.2 

+0.7645 

.5354 

+5318 

+78 

+  1 

33  Piacium 

5 

2.21|    15.1 

6  25.5 

2    5.4 

-11  15.a 

+0.8320 

.5347 

5323 

+84 

+  5 

B.A.C.17 

H 

2.20;    15.2 

5  57.7 

4  30.8 

-  8  54.4 

+0i)122 

.-5335 

.2331 

4^4 

+10 

B.A.C.81 

2.16    14.9 

2  55.7 

11  28.5 

-  2    9.7 

-0.6.342 

.5302 

.2347 

+  6 

-83 

14Ceti 

64 

2.14    14.7 

1  12.7 

16  56.5 

+  3    8.1 

-1.1553 

.5277 

.2353 

-27 

-90 

15Ceti 

^ 

42.13  4-14.7 

-  1  12.5 

18  12.9 

+  4  22.2 

-0JJ588 

.6273 

+.2353 

-31 

-90 

SE 

PTKMB 

EB« 

1 

26Ceti,i}iit/t. 

64 

42.06 

+14.3 

+  0  40.7 

1     7    8.3 

-7  ao 

+0.1821 

.5244 

+.2343 

+50 

-30 

29Coti 

64 

2.05 

14J2 

1  19.3 

9  15.1 

-  5  3.1 

-0.0060 

.5224 

5337 

+40 

-41 

33C«ti 

6 

2.04 

14.1 

1  45.8 

10  33.7 

-  3  46.8 

-0.1683 

.5220 

5334 

431 

-49 

35Ceti 

64 

2.03 

14.1 

1  47.6 

11  34.0 

-  2  48.4 

+0.0333 

.5219 

5331 

+42 

-38 

/Piscium 

6 

2.02 

13.8 

2  56.3 

14  14.4 

-  0  12.7 

-0.5623 

.5212 

5324 

+10 

-76 

a  A.  C.  408 

64 

2.01 

13.6 

5    4.0 

16  44.3 

+  2  12.7 

-1.1852 

.5205 

5314 

-30 

-86 

1'  Piseium 

44 

+1.95 

+13.1 

+  4  50.2 

2    2  18.6 

+11  29.8 

4^.1863 

.5187 

+5273 

+51 

-30 

64Coti 

64 

1.86 

12.0 

7  58.1 

17  40.1 

+  2  24.1 

40.2434 

.5177 

5177 

+54 

-26 

f»Ceti 

44 

1.86 

11.9 

8  14.6 

18  30.2 

+  3  12.6 

40.1279 

.5177 

5171 

+47 

-31 

B.  AC.  728 

6^ 

1.83 

11.1 

10  15.1 

23  44.3 

+  8  17.5 

-0.9162 

.5177 

5129 

-10 

-80 

B.A.C.741 

64 

1.82 

11.4 

9    7.9 

3    0  24i^ 

+  8  56.2 

+0.4359 

.5177 

5123    467 

i 

-15 

f  Arietig 

54 

+1.82 

+11.1 

+10    1.7 

0  335 

+  9    4.9 

-0.5012 

.5177 

+.2123    +14 

-68 

B,A.C.755 

6 

1.82 

11.1 

9  59.1 

1  33.2 

+10    3.1 

-0.2431 

.5177 

.2113    +27 

-51 

31  Arietia 

54 

1.79 

10.3 

11  53.4 

6  34.4 

-9    4.5 

-1.259H 

.5177 

.2069   -:«) 

-78 

aA.C.830 

6 

1.76 

10.7 

10  11.5 

9  37.6 

-6    6.8 

+1.2114 

.5181 

.2043    +90j  +37  || 

38  Arietia 

5  i+1.76 

+10.1 

+11  54.3 

10  51.5 

-4  55.1 

-0.3986 

.5183 

+.2029    +19i  -59  1 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  flT        il 

PLANETS  AND  STARS  BY  THE  MOON. 

SKPTEHBBB. 

Star's— 

At  CoirjvNcnoN  ur  R.  A. 

UmMM 
PnmuS 

Name. 

Mag. 

Red'ni 
187 
Aa 

ifrom 
1.0. 
Ad 

Apparent 
DedinasioQ. 

WasUDftm 
MeaaTime. 

Hour  Angle. 

H 

Y 

a/ 

y" 

N^ 

8*B. 

B.A.C.1240 

6 

+148 

+^:3 

+17  49.8 

d     h     m 
5     1     4.9 

h    m  ■ 
+  8     9   9 

+0.0413 

.5258+1563 

+& 

.& 

tfi  Tauri 

6 

1.46 

5.6 

19  16.0 

5  114 

-11  51  56 

-0.9120 

.52/11    J503 

-12 

-71 

RumkerllG2 

6 

1.39 

5.6 

18    6.6 

11  18.7 

-  5  56   3 

+1.2534 

.5286    .1408 

+00 

+61 

B.  AC.  1361 

6 

1.38 

5.3 

18  44.7 

12  58.6 

-  4  19  18 

^.7863 

.5292    .1381 
.529«    .1353 

+00 

+14 

c  Tauri 

H 

1.36 

6.2 

18  53.6 

14  46.0 

-2  3512 

40JS67ti 

+90 

+19 

1  Tauri 

5 

IM2 

3.4 

21  245 

6    7  24.5 

-10  28 19 

+0.1162 

.5353 

.1071 

+47 

-19 

105  Tauri 

6 

♦1.19 

+3.2 

+21  32.0 

9  43.3 

-8  1356 

405157 

J>:«>9 

+.1028 

453 

-14 

n  Tauri 

6 

1.14 

2.7 

21  57.8 

15    7.5 

-  3    010 

40.2705 

.5378 

.0929 

457 

-10 

0  Tauri 

6 

1.10 

2.6 

21  49.5 

19    5.7 

+  0  5019 

+0.7764 

.5389 

.0854^ 

+90 

+19 

121  Tauri 

6 

1.08 

1.6 

23  57.0 

22  43  8 

+  4  2120 

-1.2779 

.6400 

i)784 

-57 

-66 

IJ.A.C.1774 

6i 

1.05 

1.8 

23  14.8 

7    0  324 

+  6    620 

-0.35,% 

.5405 

.0750 

+20 

-42 

141  Tauri 

6 

0.94 

1.6 

22  23.7 

11    44 

-  7  4227 

+15618 

.6437 

.0540 

400 

+6» 

1  Geminorum 

5 

+0.93 

+1.2 

+23  16.1 

12  10.7 

-6  3813 

+0.3553 

5439 

+.0517 

463 

0 

2  Geminorutn 

6i 

0.92 

1.1 

23  38.9 

13  25.2 

-5  2615 

-0.0021 

.5441 

.0492 

+40 

-19  1 

3  Geminorum 

6 

0.90 

1.2 

23    7.9 

14  47.6 

-  4    636 

+0.6336 

.5445 

.0464 

+88 

+15 

5  Geminoram 

6 

0.90 

0.7 

24  26.7 

15  35.6 

-  3  2<»  8 

-0.781 1 

.5446 

.0447 

-5 

-66 

6  Geminorum 

6 

0.89 

1.1 

22  56.1 

15  59.8 

-2  5647 

+0.9055 

.5448 

.0439 

490 

+31 

B.A.C.2554 

6i 

0.77 

+0.1 

24  41.6 

8    3  33.8 

+  8  14   3 

-0.6558 

.5475 

.0197 

+  3 

-60 

e  Geminorum 

3i 

+0.74 

-05 

+25  15.4 

6  314 

+11    545 

-15382 

.5482 

+.0134 

-49 

-€5 

B.  AC.  2238 

6 

0.70 

+0.1 

23  45.1 

10  164 

-  9  1652 

+0.4547 

.5489 

+.0054 

+71 

+  9  1 

u  Geminorum 

6 

0.65 

-0.2 

24  23.8 

15    1.0 

-  4  41  52 

-0.2544 

.5494 

-.0048 

+26 

-29  1 

48  Guminor. 

6 

0.60 

0.4 

24  20.5 

19  36.1 

-  0  16  2 

-0.2384 

.5499 

.0147 

+26 

-29 

52  Geminor. 

6 

0.60 

0.6 

25    6.3 

20  364 

+  0  42 14 

-1.0919 

.5501 

.0169 

-30 

-65 

B.A.C.2514 

64 

0.48 

0.8 

24  30.7 

9    7  47.8 

+11  3055 

-0.7619 

.5510 

.0410 

-  4 

-GS 

K  Gemi.,  mult. 

3i 

+0.46 

-0.9 

+24  42.3 

10  115 

-10  1034 

-1.0775 

.5510 

-.0462 

-28 

-€5 

84  Geminor. 

6i 

0.41 

0.4 

22  40.0 

14    8.5 

-  6  21  41 

+0.9532 

.5512 

.0547 

+90 

+33 

7  Cancu 

^ 

0.36 

0.5 

22  25.9 

19    4.8 

-  1  35  5 

+0.9120 

.5513 

.0652 

+90 

+29 

fi^  Cancri 

6 

0.35 

0.6 

23    0.1 

20  115 

-  0  3055 

+05162 

.5512 

.0676 

+53 

-10 

y  Cancri 

41 

^i21 

-0.6 

21  55.9 

10  13    7.3 

-  8    912 

-0.0638 

.5505 

•1027 

+37 

-28 

tj  LeoniB 

64 

-0.04 

+0.1 

17  23.4 

12    4  11.1 

+  5  3632 

-0.6266 

.5441 

.1733 

+  6 

-69 

42  Leonis 

6 

-0.06 

+0.4 

+15  37.5 

11     2.8 

-11  4516 

+0.0273 

.5429 

-.1837 

+42 

-32 

B.A.C.3579 

6 

0.07 

0.5 

15    0.1 

14  21.3 

-  8  3314 

+0.0749 

.5423 

.1884 

+44 

-30 

i  Leonis 

6 

-0.08 

.+0.5 

+14  47.8 

15  57.6 

-7    0  5 

-0.0125 

.5420 

.1906 

+39 

-35 

65  Virginia 

6 

+0.02 

0.0 

-  4  14.9 

16    1  52.8 

+  0  17 15 

+1.1771 

.5419 

5421 

+86 

+29 

66  Virginia 

6 

0.02 

0.0 

4  29.3 

2  27.0 

+  0  5026 

+15847 

.5419 

5419 

486 

+40 

80  Virginia 

6 

0.05 

0.0 

4  44.3 

7  37.1 

+  5  5022 

+05935 

.5434 

5405 

457 

-K 

94  Virginia 

6 

+0.14 

-0.7 

-  8  16.5 

21  534 

-4  2137 

+0.5195 

.5482 

-5333 

+70 

-13 

95  Virpinig 
K  Virginia 

6 

0.15 

0.8 

8  41.8 

22    55 

-  4  1013 

+0.9034 

.5485: 

5332 

+82 

♦  9 

4i 

0.17 

1.0 

9  404 

17    0  54.3 

-  1  2651 

+15448 

.5494 

5313 

+81 

+36 

^  Libne 

6 

0.33 

15 

11  22.3 

19  35.8 

-  7  2338 

-1.197b 

.6577 

5136 

-36 

-90 

o'  Libne 

6 

0.46 

2.0 

15    4.9 

18    7  13.0 

+  3  49  6 

40.1722 

.5636 

.1985 

+44 

-30 

o>  Libra 

6 

0.47 

1.9 

14  40.3 

8    5.8 

+  4  3957 

-04167 

.5643 

.1972 

+12 

-66 

n  Libra 
B.A.C.5099 

4 

+0.50 

-2.3 

-16  15.9 

10  19.5 

+  6  4854 

+0.7634 

.5654 

-.1938 

+70 

+  2 

7 

OJSl 

2.4 

16  48.5 

11    8.9 

+  7  3631 

+1.1553 

Ji65U 

.1926 

+73 

+30 

C  Libra 

6 

0.51 

2.2 

16  10.0 

11  22.0 

+  7  4911 

+0.4613 

.5661 

.1923 

+60 

-15 

C«  Libra 

6 

0.52 

2.3 

16  24.8 

12  19.8;+  8  44  54 

+0.5280 

.56661   .1907 

464 

-12 

(^  Libra 

4i 

0.63 

2.1 

16  21.0 

21  135-  6  41    5 

-1.1684 

.5714;   .1759 

-38 

-90 

/3'  Scorpii 

2 

0.70 

2.9 

19  27.1 

19    2    2.3-2    239 

+1.1463 

.5741 

.1671 

+71 

+30 

1^  Scorpii 

51 

+0.70 

-2.8 

-19  26.9 

2    2.5-2    231 

+1.1429 

.5741 

-.1671 

+71 

+30 

v»  Scorpii 

7 

0.73 

2.6 

19    6.9 

4  46.3  +  0  35 13 

+0.3555 

.5757 

.1619 

+5(i 

-21 

V*  Scorpii 

4 

0.73 

2.7 

19    74 

4  46.7  +  0  3536 

+0.3641 

..'i757 

.1619 

+50 

-20 

B.A.C.5408 

6i 

0.74 

2.3 

18  12.0 

5  544  +  1  4049 

-(K7527 

.5761 

.1597 

-11 

-90 

yi  Ophiuchi 

5 

0.8<1 

2.6|     19  44.0 
-3.0l  -21   11.3 

9  464  +  5  24   4 

+0.1!I7G 

.5784 

.1520 

+40 

-29 

u  Ophiuchi 

5 

+0.86 

13    2.2+  8  :«27 

+1.1855 

.57991 -.14:»2 

4«9 

+36 
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ELEMENTS  KOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        I 

PLANETS  AND  STARS  BY  THE  MOON.                                             || 

SEPTEMBER.                                                                                 || 

8TAR»- 

At  Conjunction  in  R.  A. 

Limiting 
Parolleli. 

Nam6L 

U»g, 

Red'nt  from 

1871.0. 
Aa    1    AS 

Apoarrat 

DeCiiMilion. 

WMhlnslon 
M««aTiiDe. 

H«„A.^ 

Y 

a/ 

y" 

ITn. 

S'n. 

-iS) 

B.A.C.5663 

6i 

^'97  -  i'^ 

-20  iaf.o 

d     h     m 
19  21  42Si 

h    m  I 
-  7    727 

-0.9919 

.5847 

-.1262 

-& 

B.A.C.5758 

6 

1.05      2.3 

21  23.0 

20    2  48.3 

-  2  13   7 

-0.4086 

.5870 

.1142 

44 

-66 

B.A.C.5866 

6 

1.16 

1.9 

21  l\)J2 

10    9.9 

4  4  5111 

-1.2485 

.5898 

.0963 

-57 

-90 

c*  Ophiucbi 

5 

1.22 

2.5 

23  51.6 

12  45.8 

4720  53 

41.0817 

.5909 

.0898 

466 

428 

B.A.C.r>J)54 

6 

1.24 

1.6 

21  50.0 

15  42.0 

4IO  10   8 

-li2235 

.5919 

.0823 

-55 

-90 

4  Sagittarii 

5 

1.38 

1.7 

23  48.1 

23  53.8 

-  5  57  40 

40.1830 

.5940 

.0608 

430 

-30 

B.A.C.6088 

6 

•l>1.39 

-  1J2 

-22  46i> 

21     0  44.6 

-5    849 

-0.9067 

.5942 

-.0585 

-31 

-90 

7  Sagitlarii 

6 

1.41 

1.7 

24  16.8 

1    4.7 

-4  4936 

40.5967 

.5942 

.0576 

456 

-  6 

9  Haxittarii 

41 

1.41 

1.7 

24  21.7 

1  28.5 

-4  2644 

404>567 

.5942 

.0566 

46I 

-  3 

B.A.C  6161 

6 

1.45 

IJ2 

23  43.5 

4  32.8 

-  1  2950 

-0.1489 

.5952 

.0483 

4II 

-49 

B.A.C.e217 

6i 

1.52 

1.7 

24  58.2 

8  19.8 

4  2    8   5 

40.9491 

.5957 

.0380 

465 

4l7 

Satuiut 

22  49.6 

8  51.0 

42  38  3 

-1J2416 

.5947 

.0367 

-60 

-90 

24  Sagtttarii 
B.a7c.6343 

6 

+1.59 

-0.6 

-24    7.5 

13    9.0 

4  6  4542 

-0.0578 

.5965 

-.0248 

414 

-44 

6 

1.61 

0J2 

23  36.7 

14  57.2 

48  29  31 

-0.6183 

.5965 

.0198 

-17 

-87 

26  Sagittarii 
B.A.C.6969 

6 

1.63 

0.2 

23  57.1 

16  14.6 

4  9  4346 

-0.2980 

.5965 

.0163 

0 

-59 

6 

1.66 

-0.5 

25    8.5 

17  22.1 

4IO  48  36 

40.8923 

.5965 

.0131 

465 

4I2 

B.A.C.  6448 

6 

1.70 

4  0.6 

23  20.0 

31  44.9 

-.  8  59  13 

-0.9718 

.5965 

-.0011 

-40 

-90 

B.A.C.  6490 

61 

1.76 

0.3 

25    1.5 

22    0  12i) 

-6  3714 

40.7485 

.5962 

4.0057 

465 

43 

A  SaxitUrii 
B.A.C.  6576 

5 

♦1.84 

4  0.6 

-25  28.5 

5  17.0 

-  1  45  19 

4liJ717 

.5958 

4.0197 

465 

462 

6 

1.82 

1.0 

24  23.9 

5  18.2 

-  1  44   8 

40.1786 

J>958 

.0198 

426 

-30 

X^  Safittarii 

6 

1.88 

1.3 

24  45.4 

9    5.5 

4  1  5358 

40.6367 

.5953 

.0301 

458 

-  4 

X*  Saghtarii 

61 

1.88 

1.4 

24  39.8 

9    8.1 

4  1  5629 

4O.5444 

.5953 

.0303 

450 

-  9 

r3  SagitUrii 
B.A.C.  6699 

6 

1.87 

1.5 

24  12.7 

9  11.6 

4  1  5954 

4O.O868 

.5953 

.0304 

422 

-35 

61 

1.91 

2M 

23  35i2 

13  10.3 

4  5  49   0 

-0.4046 

.5943 

4.0411 

-  4 

-67 

k^  Sagittarii 

6 

♦1.93 

4  1.7 

-24  59.9 

13  17.5 

4  5  5553 

41.0342 

.5943 

4.0415 

465 

424 

k*  Sagittarii 

41 

1.94 

1.7 

25    9.9 

13  33.0 

46  1046 

4li2142 

.5942 

.0422 

465 

444 

B.A.C.  0727 

61 

1.94 

2.3 

23  43.2 

14  55.3 

4  7  2948 

-0.1945 

.5939 

.0459 

48 

-52 

B.A.C.  6864 

6 

2.03 

3.5 

23    5.3 

23  18.9 

-8  2636 

-0.3573 

.5912 

.0681 

42 

-63 

B.A.C.  6878 

61 

2.04 

3.7 

22  57.2 

23    0  14.7 

-7  3257 

-0.4299 

J>909 

.0705 

-2 

-69 

4  Capricorni 

6 

2.09 

4.6 

22  12.3 

5  66.5 

-2    432 

-0.7497 

.5887 

.0850 

-18 

-90 

B.A.C.7049 

6 

♦2.15 

4  4.9 

-22  48.9 

10  32.6 

4  2  20  45 

40.2899 

.5866 

4.0964 

440 

-24 

17  Capricorni 

6 

2i21 

6.0 

21  58.8 

17  18.1 

4  8  50  37 

40.14*35 

.5834 

.1126 

433 

-32 

ti  Capricorni 

51 

2.25 

7.3 

20  21.7 

24    0  49.1 

-  7  5527 

-0.5999 

.5790 

.1294 

-  5 

-«3 

rCapricorni 
27  Capricorni 

6 

229 

7.1 

20  42.5 

2  31.0 

-6  1728 

4I.OOOO 

.5781 

.1331 

468 

4l9 

6 

2.28 

7.4 

21     4.2 

2  55.9 

-5  5326 

40.4031 

i>778 

.1340 

450 

-18 

^  Capricorni 

6 

2.30 

7.6 

21  10.9 

5  28.2 

-  3  2650 

40.8654 

.5765 

.1393 

469 

49 

e  Capricorni 

41 

42.35 

48.9 

-20    2.4 

14  32.4 

4  5  1714 

4I.OO6O 

.5707 

4.1574 

47C 

422 

jc  Capricorni 

5 

2.36 

9.3 

19  27.0 

16  55.4 

4  7  35   4 

40.8193 

.5693 

.1618 

471 

46 

29  Aqua.,iiii<Z<. 

6 

2.39 

10.6 

17  34.8 

25    1  31.2 

-  8    739 

4O.3559 

.5637 

.1767 

452 

-21 

56  Aquarii 

6 

2.43 

12.2 

15  14.4 

13  53.8 

4  3  4859 

40.2510 

i>556 

.I1K>3 

448 

-27 

r'  Aqua.,fitai/<. 

6 

2.45 

12.9 

14  43.9 

21  48.8 

4II  27  46 

41.3137 

.5508 

.2053 

475 

448 

r«  Aquarii 

4 

2.45 

13.0 

14  16.1 

22  40.9 

-11  41  54 

41.0132 

.5503 

.2064 

476 

4I8 

74  Aquarii 

6 

42.44 

413.4 

-12  17.8 

26    0  28.9 

-  9  5729 

-0.6552 

.5492 

4J2084 

4  1 

-87 

^i  Aquarii 

41 

2.45 

14.4 

9  47.2 

10  54.7 

4  0    735 

-1.0344 

.5434 

i2l89 

-21 

-90 

^  Aquarii 

4< 

2.45 

14.5 

9  53.0 

11  53.3|4  1     4  13 

-0.7206 

.5429 

.2197 

-  1 

-90 

i^  Aquarii 
B.A.C.  8214 

5 

2.45 

14.5 

10  18.7 

12  22.84  1  32  49 

-0.1662 

.5425 

J2201 

420 

^50 

61 

2.46 

15.1 

8  10.4 

20  16.714  9  1122 

-0.6311 

.5384 

ifti61 

45 

-83 

B.A.C.8274 

61 

2.46 

15.4 

7    5.5 

27    2  33.4  -  8  4359 

-0.3298 

.5356 

.2300 

421 

-60 

30  Fiscium 

5 

42.47 

415.7 

-  6  43.6 

9    5.8-2  2354 

40.8026 

.5325 

4^2331 

483 

43 

33  Fiscium 

5 

2.47 

15.7 

6  25.5 

10  45.4  -  0  47  23 

40.8750 

J>319 

.2338 

484 

47 

B.A.C.17 

61 

2.47 

15.8 

5  57.7 

13  12.3  4  1  34  57 

40.9618 

.5309 

.2346 

484 

4l3 

B.A.C.  81 

6^ 

2.46 

16.1 

2  55.7 

20  13.7,  4  8  23  16 

-0a>729 

.5282!    .2364 

4IO 

-77 

14  Ceti 

64 

2At 

16.1 

1  12.6 

28    1  43.9-10  1637 

[   -1.0814    .5265'    .2372 

-21 

-90 

15C«»ti 

6l!+2.4(] 

4l6.li  -  1  12.5 

3    0.8-0    2  C 

.   -0.78t)0|    .52614.2373 

-  2 

-00 

4^0  OCCtJI.TATIONS9  1S71. 


ELEMENTS  FOR  FACILITATTNG  THE  PREDICTION  OF  OCCULTATlONtS  OF       fl 

PLANETS  AND  STARS  BY  THE  MOON. 

H 

SEPTKMBER.                                                                                 [| 

STAR'S— 

At  Cokjukctios  tii  R.  a. 

Niune. 

Mog 

Red*n 
187 

itfrom 
l.(X 
A6 

nJjfiK!, 

Wfuhlngton 
Mean  Time. 

H 

Y 

a/ 

+ij3e6 

JTn. 
+^ 

S'B. 

26  Cett,  muii. 

6i 

^M 

+1^.1 

+  0  40.7 

d     h     m 
28  15  59.1 

h    m  1 
+  3  3238 

+0.2968 

.5229 

29Cetr 

6i 

2.45 

16.0 

1  19.3 

18    6.1 

+  5  3548 

+0.1136 

.522& 

J23m 

+47 

-34 

33Ceti 

6 

2.4^ 

16.0 

1  45.8 

19  24.8 

+  6  52 10 

-0.0456 

^222 

i235e 

+38 

-43 

35Ceti 

6i 

2.45 

16.0 

1  47.6 

80  25.1 

+  75039 

+0.1588 

.5220 

.2:V57 

+4^ 

-32 

/Piscium 

e^ 

2.45 

15.9 

2  56.3 

23    5.6 

+10  2623 

-0.4311 

.5217 

.2350 

+18 

-<56 

B.A.C.408 

6i 

42.45 

+15.7 

+  4    4.0 

29    1  35.5 

-11    814 

-1.0483 

.5213 

+.2341 

-18 

-86 

V  Piscioni 

4i 

2.43 

15.4 

4  50.3 

11     8.8 

-  1  52   3 

+0.3461 

.5202 

JZ301 

46I;  -28  1 

64Ceti 

4 

2.41 

14^ 

7  58.1 

30    2  26.3 

-11     149 

+0.4355 

.5199 

M206 

+67  -16  J 

f»  €eti 

H 

2.41 

14.4 

8  14.7 

3  16.1 

-10  13  32 

+0.3220 

.5198 

.2200 

+5i>t  -22 

B.A.C.728 

64 

2.40 

13.9 

10  15.1 

8  28.3 

-5  lt)37 

-0.7109 

.5201 

.2160 

+  i  -85 

B.A.C.741 

H 

^5.30 

+14.0 

+  9    8.0 

I         9    8.0 

-4  32  7 

+0.6409 

.5201 

+.2153 

+84;  -  4 

f  Arietis 
B.  AC.  755 

5i 

2.40 

13.8 

10     1.7 

9  17.0 

-  4  2327 

-05948 

.5201 

.2152 

+25   -65 

6 

2.40 

13.8 

9  59.1 

10  16.5 

-3  2544 

-0.0353 

J>202 

.2143 

+39j  -46 

31  Arietifl 

5j 

2.39 

13.2 

11  53.5 

15  15.6 

+  1  24  29 

•1.0416 

.5207 

smo 

-19   -78 

38  Arietifl 

5 

+2.38  +12.9 

+11  54.3 

1        19  30.6 

+  5  31  54 

-0.1742 

.5213 

4.2057 

431    -46 

OCTOBEB. 

1 

B.  AC.  1240 

6 

+2.24 

+  8.7 

+17  49.8 

2    9  24.4 

-5  43  32 

+0.3134 

.5286 

+.1581 

+59 

-15 

«» Tauri 

6 

2.24 

8.0 

19  16.1 

13  28.9 

-  1  4638 

-0.6349 

.52!>5 

.1520 

+  5 

-68 

««  Tauri 

H 

2.22 

7.3 

20  15.7 

17  25.9 

+  2    258 

-1.1400 

.5395 

.1457 

-3U 

-70 

B.  AC.  1861 

6 

2.17 

7.4 

18  44.8 

s       21   12.5 

+  5  4227 

+1.0668 

.5317 

.1396 

+00 

+23 

c  Tauri 

H 

2.16 

7.2 

18  53.6 

22  59.2 

+  7  25  46 

+1.1495 

J5323 

.1366 

^m 

+40 

I  Tauri 

5 

2.06 

4.9 

21  24.3 

^    3  15  31.8 

-0  3315 

+0.4066 

.5364 

.1077 

466 

-  4 

105  Tauri 

6 

+2.04 

+  4.6 

+21  32.1 

17  50.0 

+  1  4033 

+0.5068 

.5370 

+.1034 

+75 

♦*-^l 

It  Tauri 

6 

2.00 

4.0 

21  57.8 

'       23  12.9 

^»653  2 

+0.5630 

.5384 

.0934 

480 

+  6 

9  Tauri 

6 

1.96 

3.6 

21  49.5 

4    3  10.4 

+10  42  47 

+1.0693 

.5392 

.0858 

+00 

+38 

121  Tauri 

6 

1.84 

2.6 

23  57.1 

i         6  48.0 

-9  4643 

-0.9849 

.5403 

.0787 

-10 

-06 

B.A.C.1774 

64 

1.93 

2.7 

23  14.8 

8  36.4 

-8     151 

-0.0661 

.5407 

.0751 

+37 

-23 

132  Tauri 

54 

1.89 

1.8 

24  31.3 

13    9.2 

-3  38   2 

-1.1556 

.5416 

.0660 

-35 

-06 

1  Geminorum 

5 

+1.81 

+  1.6 

+23  16.1 

20  14.5 

+  3  1315 

^.6489 

.5430 

+.0516 

+90 

+15 

2  Geminorum 

64 

1.80 

1.3 

23  38.9 

!       21  28.9 

^4  2517 

+0.2909 

.5433 

.0491 

+58 

-  4 

3  Geminorum 

6 

1.78 

1.4 

23    7.9 

!       22  51.4 

+  545    1 

+0.9272 

.5436 

.0462 

4OO 

+08 

5  Geminorum 

6 

1.79 

0.8 

24  26.7 

23  39.5 

+  6  3134 

-0:4897 

.5437 

.0445 

+18 

-50 

6  Geminorum 

6 

1.76 

+  1.3 

22  56.1 

5    5    3.7 

+  6  54  56 

+1.1995 

.5437 

.0437 

+90 

+55 

B.A.C.2154 

64 

1.65 

-0.3 

24  41.6 

11  39.5 

-  5  5224 

-013796 

.5455 

• 

.0193 

+10 

-38 

e  Geminorum 

34 

+1.63 

-  0.8 

+25  15.3 

14  37.9 

-300 

-0.9530 

.5459 

+.0130 

-18 

-65 

B.  AC.  2238 

6 

1.57 

0.5 

23  45.1 

f       18  23.9 

+  0  3826 

40.7423 

.5464 

.0050 

+00 

+24 

37  Creminor. 

6 

1.57 

1.3 

25  32.0 

►       19  52.2 

+  2    348 

-1.2204 

.5465 

+.0016 

-46 

-65 

o  Geminorum 

6 

1.52 

1.2 

24  23.8 

23  10.1 

+  5  15    1 

^.0294 

.5467 

-.0053 

+48 

-13 

48  Geminor. 

6 

1.46 

1.6 

24  20.5 

•6    3  46.9 

+  9  4234 

+0.0423 

.5470 

.0152 

+48 

-14 

52  Gemim>r. 

6 

1.46 

IJd 

25    6.3 

^         4  47.6  +10  41 15 

-0.8145 

.5472 

.0174 

-  8 

-65 

A  Geminor. 

54 

+1.41 

-2.3 

+25  17.7 

8  49.9  -  9  24  38 

-1.1120 

.5472 

-.0261 

-31 

-65 

B.A.C.2514 

64 

1.31 

2.5 

24  30.6 

16    4.3-2  2452 

-0.4918 

.5472 

.0416 

+13 

-48 

K  Gemi.fimt^. 

34 

1.28 

2.8 

24  42.3 

y       18  28.9  -  0    5   7 

-0.8104 

.5472 

.0467 

-  7 

-66  ! 

84  Gemim}r. 

64 

1.22 

2.3 

22  39.9 

^       22  28.3  +  3  46  15 

+1.2211 

.5471 

.0552 

+00 

+57 

7  Cancri 

64 

1.16 

2.5 

22  25.9 

^  7    3  27.5  +  8  3524 

+1.1779 

.5469 

.0657 

+00 

+51 

fi^  Cancri 

6 

1.15 

2.8 

23    0.1 

4  34.6  +  9  40 15 

+0.4785 

.5469 

.0680 

+71 

+  4 

y  Cancri 

44 

+0.94 

-  3.3 

+21  55.8 

21  41.4  +  2  1244 

+0.1786 

.5453 

-.1030 

451 

-15 

fl  Leonia 

34 

OJjO 

3.3 

17  23.4 

9  13    9.31-7  37  21 

-0.4480 

.5401 

.1741 

+16 

-58 

42  Leonifl 

6 

0.44 

3.0 

15  37.5 

20    4.2-  0  5555 

+o.19:m 

.5391 

.1845 

452 

-23 

B.A.C.3679 

6 

0.41 

2.3 

15    0.0 

23  21.1  +  2  17  30 

+0.2341 

.5388 

.1893 

454 

-22 

t  Leonifl 

6 

0.3!> 

2.9 

14  47.8 

10    1     0.!»  +  3  51  15 

+0.1427 

.5387 

.1917 

+48 

-i?7 

k  Leonifl 

6 

0.34 

2.9 

14  52.4 

7  49.0  +10  26  6 

-1.2720 

.5379 

.2009 

-42 

-75 

I  Leonil,mii/r. 

4 

+0.21 

-  2.3 

+11  14.3 

11     1  48.3  +  3  5048 

-1.2459 

.5371 

-.2215 

-36 

-70 

OCCULT ATIOIfS,  ISTl. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

OCTOBER. 

Star'»~ 

At  Conjunction  in  It.  A.                    1  Jdl^'^lJ 

Na«. 

Mmg. 

Eed'B 
18* 

Mfrom 
ri.o. 

AS 

Appar«ot 
DecUnatloD 

WMfainctoo 
Mean  Time. 

HoorAngltt, 

H 

r 

a/ 

y" 

N'n.     8'n. 

+&.57 
-31   -81 
+73  -11 
-35  -83 
+50  -30 

u  Virginia 
f  Virginia 
V  Virginia 
TT  Virginia 
B.A.C.4104 

5 

J! 

+0J7 
O.ld 
0.15 
0.12 
O.IO 

-LS 
1.S 
1.6 
1.7 
1.3 

+  8  50'.8 
8  58.5 
7  15.9 
7  19.9 
4  46.3 

d     b     m 

11  8  48.C 
12    4.9 
12  22.0 
19  33.9 

12  0  43.8 

h    m 
+10  37.6 
-10  12.4 

-  9  55.8 

-  2  57.7 
+  2    2i2 

-0.3216 
-1J2036 
+O.5210 
-1.2457 
+0.1736 

►    .5371 
.5371 
.5371 
.5378 
.5384 

-.2281 

.2310 
i»ll 
J2364 
J2388 

e  Virginia 
^  Libra 
o'  Libra 
o»  Libra 
0  Libra 

5 
6 
6 
6 
4 

+0.09 
0.12 
0.22 

0J24 

-  ija 

1.0 
1.5 
1.4 
1.6 

+  4     1.8 
-11  22.3 

15  4.9 
14  40.3 

16  15.9 

4  53.8 
16    3  14.7 

14  32.8 

15  24.0 
17  34.0 

+  6    4.1 
+  2    3.0 
-11    3.5 
-10  14.1 

-  8    8.9 

-0.0655    .5390 
-1.3338    .5654 
-0.0032    .6719 
-0.5865    .5725 
+0.5749    ^740 

-.2419 
5189 
i2024 
.2020 
.1986 

+37 
-63 
+34 
+  3 
+67 

-44 

-90 
-41 
-80 
-9 

C»  Libra 
B.A.C.5099 
^  Libra 
C*  Libra 
/?*  Scorpii 

7 
7 
6 
6 
3 

+0i» 
0.25 
0.25 
0.26 
0.37 

-  1.7 
1.7 
1.6 
1.6 
2.0 

-16  59.6 
16  48.5 
16  10.0 
16  24.8 
19  27.0 

18    6.8 
18  22.0 

18  34.8 

19  31.0 
16    8  50.5 

-  7  37.3 

-  7  22.7 

-  7  10.4 

-  6  16.3 
+  6  33.1 

+1.1962 
+0i»D5 
+0.2750 
+0.3391 
+0.9292 

.5742 
.5744 
.5745 
.5751 
.5825 

-.1979 
.1974 
.1971 
.1955 
.1712 

+73 
+73 
+49 
+52 
+71 

+34 
+14 
-26 
-22 
+13 

/3»  Scorpii 
V*  Scorpii 
v9  Scorpii 
B.A.C.5408 
f  Ophiuchi 

4 

+0.37 
0.39 
0.39 
0.40 
0.44 

-  2.0 
1.9 
1.9 
1.7 
1.9 

-19  26.9 
19    6.8 
19    7.4 

18  12.0 

19  44.0 

8  50.6 
11  29.9 

11  30.3 

12  36.2 
16  21.9 

+  6  33iJ 
+  9    6.4 
+  9    6.8 
+10  10.2 
-10  12.9 

4<K9258 
+0.1445 
+0.1529 
-0.9519 
-0.0178 

,5825 
.5839 
.5839 
.5845 
.5864 

-.1712 
.1658 
.1658 
.1635 
.1556 

+71 

+38 
+38 
-23 

+28 

+13 
-32 
-32 
-90 
-42 

u  Ophiuchi 
B.A.C.5663 
B.A.C.5758 
b  Ophiuchi 
c*  Ophiuchi 

5 

64 

6 
5 
5 

+0.48 
0.57 
0.63 
0.74 
0.76 

-2ii 
1.7 

1.8 
2.3 
2.2 

-21  11.3 

20  12.0 

21  23.0 
24    3.3 
23  51.6 

19  32.5 

17    3  59.1 

8  57.8 

16  44.4 

18  41.7 

-  7    9.7 
+  0  57.0 
+  5  43.8 
-10  48.3 

-  8  55.7 

+0.9550 
-1.2073 
-0.6352 
+1.2114 
+0.8335 

.5879 
.5921 
.5940 
.5965 
.5970 

-.1486 
.1290 
.1168 
.0967 
.0916 

+69 
-40 
-  9 
+66 
+66 

+15 

-90 
-88 
+41 
+  8 

63  Ophiuchi 
4  Sagittarii 
B.A.C.6088 
7  Sagittarii 
9  Sagittarii 

6 
6 
44 

+0.89 
0.91 
0.92 
0.93 
0.94 

-  2.0 
1.6 
1.2 
1.7 
1.7 

-24  51.7 

23  48.1 
22  46.5 

24  16.8 
24  21.7 

18    3  42.6 

5  36.6 

6  26.5 

6  46.2 

7  9.6 

-  0  16.8 
+  1  32.5 
+  2  20.5 
+  2  39.3 
+  3     1.8 

+1.1238 
-0.0635 
-1.1458 
+0.3467 
+0.4060 

^989 
.59!M 
.5995 
.5995 
.5994 

-.0671 
.0618 
.0596 
.0587 
X)576 

.|€5 
+17 
-40 
+39 
+43 

+32 
-44 

-90 
-21 
-18 

B.A.C.6161 
B.A.C.6217 
X  Sagittarii 
24  Sagittarii 
B.A.C.6343 

6 

6 
6 

+0.96 
1.04 
1.07 
1.10 
1.12 

-  1.3 
1.5 
1.5 

0.9 
0.6 

-23  43.5 

24  58.2 

25  29.5 
24    7.5 
23  36.7 

10  10.7 
13  54.2 
16  21.7 
18  39.3 
20  26.1 

+  5  55.5 
+  9  29.8 
+11  51.4 

-  9  56.7 

-  8  14.3 

-0.3951 
+0.6945 
+1.1334 
-0.3075 
-0.8654 

.5998 
.5999 
.5999 
.5998 
.5995 

-.0492 
.0387 
X)317 
.0252 
.0202 

-  2 
+64 
+65 
+  1 
-31 

-66 
-  1 
+33 
-60 
-90 

26  Sagittarii 
B.a7c.6369 
B.A.C.6448 

B.A.C.6490 
^  Sagittarii 

6 

6 

6 

64 

5 

+1.14 
1.17 
1.21 
1.26 
1.34 

-  0.6 
0.9 
0.0 
0.4 

-  0.2 

-23  57.1 
25    8.5 
23  20.0 
25    1.5 
25  28.5 

21  42.5 

22  49.2 
19    3    9.1 

5  35.6 
10  37.3 

-  7    1.0 

-  5  57.0 

-  1  47.6 
+  0  32.9 
+  5  22.3 

-0.5471 
+0.6371 
-1.2196 
+0.4941 
+1.0159 

.5995 
.5994 
.5988 
.5984 
.5970 

-.0165 

.0134 

-.0011 

+.0058 

.0198 

-13 
+57 
-60 
+45 
+65 

-79 
-4 

-90 
-12 
+22 

B.A.C.6576 

y»  Sagittarii 
;f«  Sagittarii 
r*  Sagittarii 
B.A.C.6699 

6 
6 

61 

+1.33 
1.39 
1.39 
1.38 
1.43 

+  0.2 
0.4 
0.4 
0.6 
1.2 

-24  23.9 
24  45.4 
24  39.8 
24  12.7 
23  35.3 

10  38.7 
14  24.3 
14  26.9 
14  30.4 

18  27.9 

+  5  23.6 
+  9    0.1 
+  9    2.6 
+  9    6.0 
-11    6.0 

-0.0738 
+0.3835 
+0.2914 
-0.1650 
-0.6551 

.5970 
.5960 
.5959 
.5959 
.5944 

+.0199 
.0304 
.0306 
.0307 
.0415 

+12 

459 

-133 
+  9 
-17 

-45 
-19 
-24 
-51 

-90 

^1  Sagittarii 
*«  Sagittarii 
B.A\C.6727 
B.  AC.  6864 
B.A.C.6878 

6 
64 

+1.45 
1.45 
1.46 
1.57 
1.58 

+  0.7 
0.6 
1.3 
2.2 
2.4 

-24  59.9 
25    9.9 
23  43^ 
23    5.3 
22  57.2 

18  35.1 

18  50.5 

20  12.5 

20    4  35.3 

5  31.2 

-10  59.1 
-10  44.3 

-  9  25.6 

-  I  22.8 

-  0  29.1 

+0.7811 
+0.9612 
-0.4453 
-0.6057 
-0.6782 

.5944 
.5944 
,5940 
.5898 
.5895 

+.0418 
.0425 
.0462 
.0685 
.0710 

+65 

-  5 
-U 
-15 

+  5 
+18 
-70 

-85 
-90 

4  Capricorni 
B.A.C.7049 

6 
6 

+1.65 
+1.71 

+  3.2 
+  3.3 

-22  12.3 

-22  48.9 

11  13.6 
15  50.6 

+  4  59.8 
+  9  26.1 

-0.9065 
+0.0466 

.5864 
.5841 

+.0854 
+.0969 

-34 

+26 

-90 

-38 

56 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF 
PLANETS  AND  STARS  BY  THE  MOON. 

OCTOBEM. 

Star's— 

At  Cokjunction  in  R.  A. 

LlmWitg    ; 
PwiJlek.    1 

Name. 

Mng. 

Red'ni 
187 
A« 

+1*79 
1.82 
1.86 
L90 
1.90 

ifrora 
l.O. 

Apptirent 
DeclinaUon. 

Mean  Time. 

Hoar  Angle. 

H 

Y 

x' 

y 

ITn- 

8*11. 

-46 
+49 
-W 
+  3 
-31 

17  Capricomi 
B.A.C.7197 
fl  Capricomi 
vCapricomi 
27  Capricomi 

6 

6 

5i 

6 

6 

+  4:3 
3.9 
5.6 
5.2 
5.5 

-2f  58.8 
23  12.3 

20  21.7 

21  42.5 
21    4.2 

d     h     m 

20  22  37.5 
23  31.1 

21  6  13.2 

7  56.1 

8  21.3 

h     m 

-  8    2.7 

-  7  111 
"  0  44.0 
+  0  55.0 
+  1  19.3 

-0.0^77 
+1.2589 
-0.8364 
+0.7709 
+0.1722 

.5798 
.5791 
.5747 
^736 
.5733 

+.1127 
.1148 
.1295 
.1332 
.1341 

+^ 
467 
-19 
+69 
+37 

j,  Capricomi 
37  Capricomi 
e  Capricomi 
K  Capricomi 
29  Aqua.,  mn/l. 

6 
6 

H 

5 

6 

+1.93 
2.01 
2.02 
2.03 
2.10 

+  5.7 
66 
6.9 
7.3 

8.6 

-21  11.0 
20  39.4 
20    2.4 
19  27.0 
17  34.9 

22 

10  55.2 

19  8.7 

20  6.2 
22  31.2 

7  15.1 

+  3  47.5 

11  43.0 

-11  21.6 

-  9    1.7 

-  0  36.4 

+0.6389 
+1.3125 

+0.8281 
+0.6054 
+0.1508 

.5715 
•.5657 
.6652 
.5633 
.5575 

+.1394 
.1554 
.1571 
.1615 
.1764 

+66 
+70 
+70 
+65 

+40 

—  5  , 
+58 
+  7 

-  7 
-33 

56  Aquarii 
r"  Aqua-ytntt/^ 
T«  Aqaarii 
74  Aquarii 
^1  Aquarii 

6 
6 
4 
6 
4i 

+2.19 
2.25 
2.26 
2.26 
2.32 

+10.3 
li.O 
11.2 
11.8 
13.1 

-15  14.5 

14  44.0 

14  16.2 

12  17.9 

9  47.2 

23 

19  50.9 

3  55.1 

4  48i2 
6  38.4 

17  17.0 

+11  33.5 

-  4  38.5 

-  3  47.1 

-  2    0.5 
+  8  17.4 

+0.0636 
+1.1479 
+0.8466 
-0.8316 
-1.1945 

.5494 
^41 
.5436 
.5421 
.5365 

+.1947 
.2047 
iW)57 
5078 
.2183 

+38 
+76 
+76 
-  9 
-34 

-37 

+28 
+  6 
-00 
-00  ' 

^'^  Aquarii 
yr>  Aquarii 
B.A.C.8214 
B.  AC.  8274 

i' 

s 

+2.32 
2.33 
237 
2.41 

+13.1 
13.0 
14.0 
14.3 

-  9  53.0 

10  18.7 

8  10.5 

7    5.6 

24 

18  16.8 

18  47.0 

2  50.7 

9  15.1 

+  9  15.3 
+  9  44.5 

-  6  27.1 

-  0  14.6 

-0.8760 
-0.3161 
-0.7684 
-0.4509 

.5358 
.5356 
.5315 
.5288 

+.2190 
.2194 
i!254 
i2294 

-10 
+21 
-  3 
+15 

-90 
-59 
-90  1 
-68 

30  Piscium 
33  Piscium 
B.A.C.17 
B.A.C.81 

5 
5 

+2.45 
2.46 
2.47 
2.50 

+14.6 
14.7 

14.8 
15.5 

-  6  43.6 
6  25.5 
5  57.7 
2  55.7 

25 

15  55.5 

17  37.1 

20    7.0 

3  16.3 

+  6  13.4 
+  7  51.9 
+10  17.1 
-6  46.5 

+0.7052 
+0.7818 
+0.8752 
-0.6548 

.6262 
5256 
.5246 
.5226 

+.2326 
iW33 
.2343 
i2363 

+84 
+74 
+^ 
+  5 

-  3 
♦  1 

+  7 

-85 

14  Ceti 
ISCeU 
26  Ceti.mtOt. 
29  Ceti 

6i 

+2.52 
2.53 
2.59 
2.60 

+15.8 
15.8 
16.0 
16.1 

-  1  12.6 

-  1  12.5 
+  0  40.7 

1  19.3 

26 

8  52.6 
10  10.8 
23  21.9 

1  30.7 

-  1  20.3 

-  0    4.5 
^11  16.9 

-  9  11.9 

-1.1535 
-0.8470 
+0.2694 
+0.0901 

.5210 
.5208 
.5183 
.5182 

+.2373 
iW74 
5370 
5368 

-26 
-5 
+56 
+46 

-90 
-90 
-26- 
-36 

33  Ceti 
35  Ceti 
/Piscium 
B.A.C.408 

6 

f 
64 

^.60 
2.61 
2.62 
2.63 

+16.1 
16.1 
16.1 
16.2 

+  1  45.8 

1  47.6 

2  56.4 
4    4.0 

2  50.6 

3  51.7 
6  34.5 
9    6.3 

-7  54.4 

-  6  55.0 
r-  4  17.1 

-  1  49.7 

-0.0667 
+0.1414 
-0.4455 
-1.0597 

5180 
.5180 
5177 
5175 

+.2365 
5362 
.2:157 
5350 

+37 
+48 
+17 
-19 

-44  ' 

-33 
-67 

-ae 

V  Piscium 
64  Ceti 
^Ceti 
B.A.C.728 

4i 
6i 

3 

+2.67 
2.73 
2.73 
2.76 

+16.0 
15.4 
15.4 
15.1 

+  4  50.3 

7  58.2 

8  14.7 
10  15.1 

18  46.4 

27  10  12.2 

11    2.3 

16  16.4 

+  7  33.3 

-  1  28.3 

-  0  39.6 
+  4  25.2 

+0.3654 
+0.4911 
+0.3788 
-0.6457 

5174 
5170 
5182 

5189 

+.2313 
5221 
5216 
5176 

+62 
+71 
463 
+  6 

-21 

-13 
-19 

-78 

B.A.C.741 

^  Arietis 
B.  AC.  755 
31  Arietis 

64 
H 
6 
54 

+2.75 
2.76 
2.76 

2.78 

+15.0 
15.0 
14.9 
14.5 

+  9    8.0 

10  1.7 
9  59.1 

11  53.5 

16  56.3 

17  5.3 

18  5.2 
23    5.7 

+  5    3.9 
+  5  12.6 
+  6  10.7 
+11     2.3 

+0.7122 
-0.2264 
+0.0362 
-0.9618 

5192 
5192 
5193 
5199 

+5171 
5170 
5162 
5118 

490 
+29 
+43 
-13 

+35 
-49 
+72 
+15 

0 
-51 
-36 

-78 

38  Arietis 
B.  AC.  1096 
B.A.C.1240 
«»  Tauri 

5 
64 
6 
6 

+2.79 
2.86 
2.85 
2.87 

+14.2 

11.6 

lO.l 

9.5 

+11  54.3 
17  24.7 
17  49.8 
19  16.1 

28 
29 

3  21.7 

4  3.3 

17    5.0 

21  18.8 

-  8  49.4 

-  8  52.5 
+  3  54.7 
+  7  50.9 

-0.0828 
-1.3038 
+0.474^ 
-0.4668 

5207 
5265 
5303 
5314 

+5077 
.1792 
.1603 
.1541 

ii 

-73 

-  6 
-57 

w*  Tauri 
B.  AC.  1361 
(  Tauri 
105  Tauri 

6 
6 

+2.88 
2.84 
2.81 
2.80 

+  8.8 
8.6 
5.8 
5.5 

+20  15.7 
18  44.8 
21  24.3 
21  32.1 

30 
31 

1  15.0 

5    0.8 

23  15.8 

1  33.5 

+11  39.7 
-  8  41.6 
+  8  58.5 
+11  11.8 

-0.9663 
+1.2477 
+0.6103 
+0.7132 

5323 
5334 
5383 
5390 

+.1478 
.1416 
.1093 
.1050 

-16 
+90 
+85 
+90 

-70 
+50 

n  Tauri 
121  Tauri 
B.A.C.1774 
132  Tauri 

6 
6 

6i 
5i 

+2.78 
2.77 
2.75 

42.74 

+  4.6 
3.2 
3.1 

+  2.1 

+21  57.8 
23  57  1 
23  14.8 

+24  31.3 

6  55.3 
14  29.0 
16  17.1 
20  49.2 

-  7  36  0 

-  0  18.0 
+  1  26.5 
+  6  49.7 

+0.7752 
-0.7676 
+0.1544 
-0.9333 

.5401 
.5420 
.5419 
.5428 

+.0947 
.0799 
.0763 

+.0671 

+90]  +18 
-4-66 
+50,  -14 

-15|  -66 
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£L£U£NTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

IfOVEHBEB.                                                                                   II 

Star's— 

At  Conjunction  in  it.  A. 

Ltmiting 
Parallela. 

Name. 

Ma«. 

R«d'D 
187 

ifrom 
1.0. 

DecliDaUoD. 

WaabingUm 
Mean  Time. 

Hour  Angle. 

H 

Y 

a/ 

y 

N^n. 

8'n. 

1  Geminonim 

5 

+2*66 

+  1:5 

+2I  16^.1 

d     h     m 
1     3  53.8 

h     m 
-11  19.7 

+0iJ804 

.5440 

+.0525 

+iS) 

^ 

2  Geminorum 

6i 

2.65 

1J2 

23  38.9 

5    8.3 

-10    7.7 

+0.5226 

.5442 

.0499 

4W 

+18 

3  Geminoram 

6 

2.64 

1.1 

23    7.9 

6  30.7 

-  8  48.0 

+1.1614 

.5442 

.0470 

+90 

+51 

5  Geminorum 

6 

2.65 

+  0.7 

24  26.7 

7  18.6 

-8    1.5 

-0.2581 

.5442 

.0453 

+26 

-33 

B.  AC.  2154 

66 

2.55 

-  1.1 

24  41.6 

19  19.1 

+  3  34.9 

-0.1409 

.5455 

.0199 

+33 

-24 

e  Geminonim 

3i 

2.53 

1.6 

25  15.3 

22  17.8 

+  6  27.6 

-0.7148 

.5453 

.0135 

-  1 

-64 

B.  AC.  2238 

6 

42.46 

-  1.6 

+23  45.1 

2    2    4.4 

+10    6.6 

+0.9884 

.5457 

+.0054 

+.90 

+40 

37  Geminorum 

6 

2.48 

2.4 

25  32.0 

3  33.0 

+11  32.3 

-0.9797 

.6457 

+.0023 

-19 

-65 

u  Geminorum 

6 

2.42 

2.5 

24  23.7 

6  51.6 

-  9  15.8 

+0.2750 

.5457 

-.0051 

+58 

-  1 

48  Geminor. 

6 

2.37 

3.0 

24  20.5 

11  29.7 

-  4  47.0 

+0.2895 

.5457 

.0149 

+5J) 

-  1 

52  Geminor. 

6 

2.37 

3.4 

25    6.2 

12  30.7 

-  3  48.0 

-0.5710 

.5457 

.0170 

+  8 

-51 

A  Geminorum 

H 

2.33 

4.0 

25  17.7 

16  34.4 

+  0    7.6 

-0.8688 

.5454 

.0257 

-11 

-65 

B.A.C.2514 

6i 

+2.23 

-  4.6 

+24  30.6 

23  51.8 

+  7  10.4 

-0.2443 

.5450 

-.0413 

+27 

-32 

K  Gemi-^muU. 

3l 

2.20 

4.9 

24  42.2 

3.  2  17.6 

+  9  31.3 

-0.5644 

.5446 

.0464 

+  9 

-53 

fi*  Cancri 

6 

2.05 

5.5 

23    0.0 

12  29.3 

-  4  37.3 

+0.7330 

.5434 

.0677 

+90 

+18 

y  Cancri 
B.A.C.3138 

41 

1.82 

6.8 

21  55.8 

4    5  49.5 

-11  51.4 

+0.4291 

.5404 

.1025 

+68 

-  1 

6 

1.63 

7.9 

21  48.7 

20  10.3 

+  2    1.3 

-1.1064 

.5375 

.1294 

-28 

-68 

jf  Leonis 

3i 

li27 

7.9 

17  23.3 

5  22    liJ 

+  3    2.5 

-0i2252 

.5329 

.1727 

+28 

-45 

42  Leonifl 

6 

+1.18 

-  7.6 

+15  37.4 

6    5    4.9 

+  9  52.7 

+0.4152 

.5318 

-.1831 

+66 

-12 

B.A.C.3579 

6 

1.13 

7.5 

14  59.9 

8  29.1 

-10  49.6 

+0.4525 

.5315 

.1879 

+69 

-U 

t  Leonifl 

6 

1.11 

7.5 

14  47.7 

10    8.0 

-  9  13.7 

+0.3584 

.5314 

.1902 

+62 

-16 

k  Leonia 

6 

1.04 

7.8 

14  52.3 

17    4.8 

-2  30.1 

-1.0760 

.5307 

.1993 

-22 

-75 

f  Leonis,  muit. 

4 

0.83 

7.0 

11  14.3 

7  11  26.3 

-  8  43.2 

-1.0740 

.5302 

.2204 

-21 

-79 

u  Virginia 

6i 

0.76 

6.4 

8  50.7 

18  34.5 

-  1  48.4 

-0.1544 

.5308 

i2271 

+33 

-47 

f  Virginis 

5 

+0.73 

-6.5 

+  8  58.4 

21  54.3 

+  1  25.1 

-1.0476 

.5310 

-ii299 

-18 

-81 

V  Virginis 

4i 

0.72 

6.0 

7  15.0 

22  11.8 

+  I  42.0 

+0.6873 

.5310 

ii302 

+89 

-3 

Ai  Virginis 

4 

0.72 

6.5 

8  57.6 

23  12.1 

+  2  40.5 

-1.3314 

.5310 

.2313 

-36 

-81 

TT  Virginis 

H 

0.66 

6.1 

7  19.9 

8    5  30.9 

+  8  47.3 

-1.1020 

.5320 

.2357 

-22 

-83 

11  Virginis 
B.A.C.4104 

6 

0.62 

5.9 

6  31.4 

9  59.5 

-10  52.6 

-1.3204 

.5327 

.23»7 

-44 

-84 

64 

0.61 

5.4 

4  46.2 

10  45.6 

-10    8.0 

+0.3145 

.5329 

J2392 

+59 

-24 

e  Virginis 

5 

+0.58 

-5.3 

+  4     1.8 

14  59.0 

-6    2.6 

+0.0662 

.5339 

-.2415 

+44 

-36 

65  Virginis 

6 

0.39 

3.5 

-  4  14.9 

9  20  49J2 

-  1  10.2 

+1.1795 

.5448 

.2482 

+86 

+28 

66  Virginis 

6 

0.39 

3.4 

4  29.4 

21  23.0 

-  0  37.6 

+1J2832 

.5450 

.2482 

+86 

•^ 

80  Virginis 

6 

0.37 

3.4 

4  44.4 

10    2  27.4 

+  4  16.6 

+0.2777 

.5476 

.2473 

456 

-26 

94  Virginis 

6 

0.32 

2.8 

8  16.5 

16  22.3 

-  6  16.8 

+0.4325 

.5555 

.2414 

+64 

-18 

95  Virginis 

6 

0.32 

2.7 

8  41.8 

16  33.8 

-  6    5.7 

+0.8093 

.5558 

J2413 

+82 

+  3 

B.A.C.5663 

64 

+0.43 

-  1.5 

-20  12.0 

13  12  48.6 

+11  34.4 

-1.2984 

.6020 

-.1327 

-63 

-90 

24  Ophiuchi 

64 

0.45 

1.8 

22  56.6 

14    2.2 

-11  15.1 

+1.2459 

.6025 

.1296 

+67 

+45 

B.A.C.5758 

6 

0.46 

1.5 

21  23.0 

17  37.5 

-  7  48.6 

-0.7416 

.6045 

.1203 

-15 

-90 

B.A.C.5831 

6 

0.50 

1.8 

23  55.7 

22    2.9 

-  3  34.2 

+1.2639 

.6061 

.1084 

+66 

+50 

b  Ophiuchi 
ifl  Ophiuchi 

5 

0.53 

1.7 

24    3i2 

14     1     8.4 

-  0  36.5 

+1.0656 

.6071 

.0999 

+66 

+25 

5 

0.54 

1.6 

23  51.6 

3     1.7 

+  1  12.0 

+0.6912 

.6078 

.0946 

465 

-  1 

63  Ophiuchi 

64 

+0.63 

-1.5 

-24  51.7 

11  43.8 

+  9  32.1 

+0.9657 

.6099 

-.0698 

+65 

+17 

4  Sagittarii 

5 

0.64 

1.2 

23  48.1 

13  33.7 

+11  17.4 

-0.2045 

.6105 

.0643 

+  9 

-53 

B.A.C.6088 

6 

0.64 

1.0 

22  465 

14  21.9 

-11  56.4 

-1.2703 

.6106 

.0619 

-64 

-90 

7  Sagittarii 

6 

0.65 

1.3 

24  16.8 

14  40.9 

-11  38.2 

+0.1978 

.6105 

.0610 

+30 

-29 

9  Sagittarii 

44 

0.66 

1.3 

24  21.7 

15    3.5 

-11  16.6 

+0.2558 

.6105 

,0598 

+34 

-26 

B.A.C.6161 

6 

0.68 

1.0 

23  43.5 

17  58.3 

-8  29.2 

-0.5358 

.6109 

.0512 

-10 

-78 

B.A.C.6217 

64 

+0.72 

-  1.2 

-24  58.2 

21  33.9 

-  5    2.7 

+0.5325 

.6110 

-.0404 

+50 

-10 

X  Sagittarii 

3 

0.75 

1.2 

25  29.5 

23  56.3 

-  2  46.4 

+0.9620 

.6109 

.0401 

+65 

+17 

24  Sagittarii 

6 

0.77 

0.7 

24    7.5 

15    2    9.1 

-  0  39.2 

-0.4581 

.6106 

.0267 

-  8 

-71 

Mae? 

-24  -36.0 

2  46.6 

-  0    3.3 

-0.0030 

.5791 

.0231 

+16 

-40 

B.A.C.6343 

6 

0.79 

-.0.5 

23  36.7 

3  52.2 

+  0  59.5 

-1.0088 

.6103 

.0215 

-40 

-90 

26  Sagittarii 

6 

+0.80 

-0.5 

-23  57.1 

5    5.9 

+  2  10.1 

-0.6971 

.6105  -.0178 

-21 

-90 

OCCVL.TATIONS,  1871. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIOlfS  OF       II 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

NOTBUBEB.                                                                                  || 

Star**- 

At  Conjunction  in  U.  ▲. 

Limitiof     1 

PwaltoU.     1 

H-... 

Mag. 

Red'Di 
187 

ifrom 
1.0. 
Ai 

Apparrat 
OecUnatioD. 

Watbiottoa 
Mean  Time. 

"•"#^ 

Y 

a/ 

y 

JTn. 

S*a. 

B.A.C.6369 

6 

+0*82 

.0.8 

-2(?    8.5 

d     h    m 
15    6  10.4 

h    m 
+  3  11.8 

+0.4677 

.6102 

-.0146 

+4^3 

-14 

B.A.C.6490 

6i 

0.90 

0.4 

25    1.5 

12  43.0 

+  9  27.9 

+0.3212 

.6087 

+.0051 

+33 

-^ 

%b  Sagittarn 
B.  AC.  6576 

5 

0.96 

-0.3 

25  28.5 

17  34.7 

-  9  52.7 

+0.8316 

.6071 

.0195 

465 

4  8 

6 

0.95 

0.0 

24  23.9 

17  36.0 

-  9  51.4 

-0.2419 

.6070 

.0196 

+  3 

-56 

X^  Sagittarii 

6 

1.00 

+  0.1 

24  45.4 

21  14.4 

-6  22.2 

+0iW59 

.6057 

.0308 

+29 

-29  , 

;^  Sagittarii 

64 

1.00 

0J2 

24  39.8 

21  16.9 

-  6  19.8 

4ai]50 

.6056 

.0304 

4443 

-34 

:^  SagitUrii 
B.A.C  6699 

6 

41.00 

+  0.3 

-24  12.7 

21  20.3 

-6  16.5 

-0.3348 

.6056 

+.0306 

-  1 

.« 

6i 

1.04 

0.7 

23  35.3 

16    1  10.4 

-  2  36.0 

-0.8208 

.6039 

.0416 

-26 

-90 

^1  Sagittarii 

6 

1.05 

0.3 

24  59.9 

1  17.3 

-2  29.4 

+0J>952 

jboati 

.0419 

+55 

-  7 

&<  Sagittarii 

4i 

1.05 

0.3 

25    9.9 

1  32.3 

-  2  15.0 

+0.7722 

.6035 

.0427 

465 

+  4 

B.A.C.6727 

^ 

1.06 

0.8 

23  43.2 

2  51.7 

-  0  58.8 

-0.6151 

.6032 

.0465 

-14 

-87 

B.A.C.6a64 

6 

1.16 

1.5 

23    5.3 

10  59.7 

+  6  49.1 

-0.7789 

5985 

.0601 

-22 

-90 

B.A.C.  6878 

6i 

+1.17 

+  1.6 

-22  57^ 

11  54.0 

+  7  415 

-0.8509 

.6977 

+.0715 

-25 

-90 

4  Capricorni 

6 

1.23 

2.2 

22  12.3 

17  27.1 

-10  59i2 

-1.1687 

.6940 

.0862 

-48 

-«) 

B.A.C.  7049 

6 

1.30 

2.3 

22  49.0 

21  57.1 

-  6  40.0 

-0.1404 

.5911 

.0977 

4l6 

-49 

17  Capricorni 
B.A.C.  7197 

6 

1.37 

3.0 

21  58.8 

17    4  35.2 

-  0  17.5 

-0.2837 

.6858 

.1139 

+10 

-58 

6 

1.39 

2.7 

23  12.3 

5  26.7 

+  0  32.0 

+1.0563 

.5852 

.1159 

4€7 

+24 

tf  Capricorni 

51 

1.45 

4.1 

20  21.7 

12    0.5 

+  6  50j6 

-1.0191 

.5799 

.1307 

-31 

-90 

r  Capricorni 
27  Capricorni 

6 

+1.48 

+  3.7 

-31  42.5 

13  41.4 

+  8  27.7 

+0.5729 

.^785 

+.1345 

461 

-9 

6 

1.48 

4.0 

21     AM 

14    6.1 

+  8  61.5 

-0.0204 

.5782 

.1353 

426 

-42 

<*Capricorni 
33  Capricorni 

6 

1.52 

4.4 

21  11.0 

16  37.3 

+11  16.9 

+0.4417 

.5759 

.1405 

453  -16  II 

6 

1.56 

4.3 

21  23.8 

20  10.6 

-  9  17.7 

+1.1733 

i)731 

.1478 

469 

+34 

37  Capricorni 

6 

1.61 

4.8 

20  39.4 

18    0  42.3 

-4  56.1 

+1.1092 

.5692 

.1566 

470 

+27 

e  Capricorni 

.^i 

1.62 

6.1 

90    2.5 

1  39.4 

-  4     1.0 

+0.6301 

.5684 

.1584 

•»66 

-6 

K  Capricorni 

5 

+1.64 

+  5.4 

-19  27.1 

4    2.5 

-  1  43.1 

+0.4095 

.5659 

+.1628 

463 

-18 

B.A.C.  7550 

6 

1.65 

5iJ 

20  12.5 

4  16.6 

-  1  29.5 

+1.2243 

.5659 

1631 

470 

+39 

29  Aqua.,micZt. 

6 

1.72 

6.6 

17  34.9 

12  40.5 

+  6  36.4 

-0.0411 

.5588 

.1773 

430 

-43 

56  Aquarii 

6 

1.85 

8.2 

15  14.5 

19    1  11.1 

-  5  19.0 

-0.1241 

.6490 

.1953 

427 

-48 

7*  Aquu.<,muU, 

6 

1.93 

8.8 

14  44.0 

9  13.9 

+  2  27.7 

+0.9618 

.5429 

5051 

476 

+14 

T«  Aquarii 

4 

1.94 

9.0 

14  16Si 

10    7.0 

+  3  19.0 

+0.6616 

.6424 

5061 

475 

-6 

74  Aquarii 

6 

+1.95 

+  9.7 

-12  17.9 

11  67.1 

+  5    6.5 

-1.0123 

.6414 

+5080 

-20 

-90 

iffi  Aquarii 

4h 

2.04 

11.0 

9  47.2 

22  36.8 

-  8  35.5 

-1.36^ 

.6341 

5182 

-60 

-90 

t^  Aquarii 

44 

2.05 

11.0 

9  53.0 

23  36.7 

-7  37.5 

-1.0498 

.5333 

5190 

-21 

-90 

i»  Aquarii 
B.A.C.8214 

5 

2.06 

10.9 

10  18.7 

20    0    7.0 

-  7    8.1 

-0.4899 

.5331 

5193 

4l2 

-71 

64 

2.13 

11.9 

8  10.5 

8  13.3 

+  0  42.8 

^.9361 

.5283 

5252 

-12 

-90 

B.A.C.  8274 

64 

2.19 

12.4 

7    5.6 

14  40.5 

+  6  68.0 

-0.6128 

.6252 

5290 

47 

-ai 

30  Piscium 

5 

+2.25 

+12.6 

-  6  43.6 

21  24.5 

-10  30.3 

+0.6527 

5219 

+5321 

474 

-12 

33  Pigcinm 

5 

2i26 

12.8 

6  25.6 

23    7.1 

-  8  60.8 

+0.6314 

5213    i«27 

480 

-  7 

B.A.C.  17 

64 

2.29 

12.9 

5  57.7 

21    1  385 

-6  24.0 

+0.7280 

520]!    J2336 

483 

-  2 

B.A.C.  81 

64 

235 

13.9 

2  55.7 

8  52.7 

+  0  37.3 

-0.7976 

5178'    .2355 

-  2 

-90 

14  Ceti 

64 

2.40 

14.4 

1  12.7 

14  33.2 

+  6    7.6 

-1.2912 

5162    .2364 

-40 

-90 

15Ceti 

64 

2.41 

14.4 

-  1  12.6 

15  52.4 

+  7  24.5 

-0.9817 

5159    .2365 
5135  +.2362 

-14 

-00 

26  Ceti,  mmU. 

64 

+2.52 

+14.8 

+  0  40.7 

22    5  14.3 

-  3  37.1 

+0.1570 

449 

-32 

29  Ceti 

64 

2.54 

14.9 

1  19.3 

7  25.0 

-  1  30.2 

-0.0203 

5130    .2358 

440 

-42 

33  Ceti 

6 

2.55 

15.0 

1  45.6 

8  46.0 

-  0  11.5 

-0.1726 
+9.0350 

5130    J2357 

432 

-50 

35  Ceti 

64 

2.56 

14.9 

1  47.6 

9  48.1 

+  0  48.7 

5129;    J2355 

443 

-39 

/Piscium 

6 

2.59 

15.2;      2  56.3 

12  33.2 

+  3  29.0 

-0.5505 

5128,    iKJ49 

4l2 

-75 

B.A.C.  408 

64 

2.61 

15.4|      4    4.0 

15    7.2 

+  5  58.6 

-1.1641 

5127    .2341 

-57 

-86 

V  Piscium 

44 

+2.69 

+15.2  +  4  50.3 

23    0  55.7 

-  8  29.9 

+0J2828 

'    5124  +.2306 

457 

-25 

64  Ceti 

6i 

2.83 

15.0       7  58.2 

16  34.3 

+  6  41.3 

+0.4334 

5140.    5219 

467 

-16 

f  Ceti 

4i 

2.83 

15.0;      8  14.7 

17  25.1 

:   +  7  30.6 

+0.3219 

5141     .2214 

4601  -22 
4  3l  -80 

B.A.C.  728 

6t 

2.89 

15.0     10  15.1 

22  43.3 

,    -11  20.4 

-0.6993 

5151     5175 

B.A.C.  741 

6 

2.88 

UJ6,      9    8.0 

23  23.7 

1    -10  41ie 

+0.6661 

5152    5170 

4871-3 

|j  1  Arietta 

54:+2.«l»!+14.9  +10     1.7 

23  32.d 

-10  32.4 

-0.276ti 

5152 +.2168 1+2U  -54  i| 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULT<ATIONS  OF       ll 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

>OT»..«.                                                                              1 

STAR'S- 

At  Conjunction  in  B.  A. 

Limiting 
ParaUelfl. 

Name. 

Mag. 

Redn 
187 
Am 

nfrom 
i.a 

AS 

Apparent 
DecllnatioiL 

Wartriagtoa 
MeaaTina. 

Hour  Angle. 

H 

Y 

a/ 

y" 

H'a. 

B.A.C.755 

6 

42*90 

4l^!8 

4  9  59.1 

d     h    m 
24    0  33.3 

-9  33^ 

-0.0114 

.5154 

4.2160 

4^0 

31  Ari«tts 

5i 

2.95 

14.7 

11  53.5 

5  37.5 

-  4  38.4 

-1.0062 

.5164 

i2118 

-16 

-78 

38  ArietiB 

5 

2.98 

14.4 

11  54.3 

9  56.4 

-  0  27.1 

-0.1165 

.5174 

ja081 

434 

-43 

,  B.A.C.1096 

6i 

3.17 

12.4 

17  24.7 

10  61.3 

-  0  17.0 

-1.3047 

^248 

.1800 

-48 

-73 

B.A.C.ld40 

6 

3.25 

10.7 

17  49.9 

26    0    7.4 

-11  2541 

40.4990 

.5292 

.1613 

474 

-5 

u^  Tauri 

6 

3.29 

10J2 

19  16.1 

4  12.1 

-  7  28  J 

-04411 

jxm 

.1551 

4l7 

-55 

««Tauri 

H 

+3.33 

4  9.6 

420  15.7 

8    9.1 

-  3  38.6 

-0.9369 

.5321 

4.1489 

-13 

-70 

B.A.C.1361 

6 

3.30 

9.1 

18  44.8 

11  55.5 

4  0    0.7 

41.2871 

.5332 

.1428 

490 

456 

t  Tauri 

5 

3.38 

6.2 

21  24.3 

27    6  11.8 

-6  17.9 

40.6696 

,5391 

.1106 

490 

4lO 

105  Tauri 

6 

3.38 

5.9 

21  32.1 

8  29.5 

-  4    4J 

40.7750 

.5400 

.1063 

490 

4l6 

n  Tauri 

6 

8.39 

6.0 

21  57.8 

13  51.1 

4  1    6.5 

40.8427 

.5416 

.0960 

490 

422 

121  Tauri 

6 

8.43 

3.5 

28  57.1 

91  24.3 

4  8  24.9 

-0.6952 

.5433 

.0813 

+  1 

-65 

B.A.C.1774 

6« 

43.41 

4  2.9 

423  14.8 

93  12.3 

4lO    9.8 

40iS301 

.5437 

4.0775 

465 

-10 

133  Tauri 

H 

8.43 

2.3 

24  31.3 

26    3  44.0 

-  9  28.6 

-0.8553 

.5445 

.0683 

-10 

-66 

1  G«iiiinorum 

5 

3.38 

IJSi 

23  16.1 

10  47.8 

-  2  38.1 

40.9679 

.5458 

.0535 

490 

434 

2  Geminoram 

61 

3.38 

0.9 

23  38.9 

12    2.1 

-  1  26.3 

40.6103 

.5459 

.0509 

486 

>12 

3  Geminorum 

6 

8.36 

0.8 

23    7.9 

13  24.4 

-  0    6.8 

41.2517 

.5462 

.0481 

490 

461 

5  GemiDorum 

6 

8.40 

4  0^ 

24  26.7 

14  12.4 

4  0  397 

-0.1702 

.5462 

.0463 

431 

-28 

B.A.C.2154 

61 

43.34 

-  1.7 

424  41.6 

29    2  11.5 

-11  45iJ 

-0.0433 

.5470 

4.0207 

438 

-19 

e  Geminonim 

31 

3.34 

2.3 

i^  15.3 

5  10.0 

-  8  52.6 

-0iil63 

.5471 

.0143 

45 

-54 

B.  AC.  2238 

6 

3.28 

2.7 

23  45.1 

8  56.3 

-  5  13.9 

41.0937 

.5471 

.0061 

490 

448 

37  Geminor. 

6 

3.31 

3.3 

25  32.0 

10  94.8 

-3  48.3 

-0.8800 

.5473 

4.0029 

-12 

-65 

u  Geminorum 

6 

3.26 

3.6 

24  23.8 

13  43.3 

-  0  36.5 

40.3815 

.5470 

-.0042 

466 

46 

48  Geminor. 

6 

3i22 

4.4 

24  20.5 

18  21.4 

4  3  52.3 

40.3993 

.5467 

.0143 

465 

46 

52  Geminor. 

6 

43.23 

-4.7 

425    6.2 

19  22.4 

4  4  51.3 

-04631 

.5466 

-.0165 

414 

-43 

A  Geminor. 

H 

3.21 

5.5 

25  17.7 

23  26J3 

4  8  47.0 

-0.7598 

.5464 

.0252 

-  4 

-65 

B.  AC.  2514 

61 

3.12 

6.5 

24  30.6 

30    6  44.3 

-  8    9.5 

-0.1293 

.5453 

.0408 

433 

-25 

K  Gfim\.,muU, 

31 

3.10 

6.9 

24  42i{ 

9  10.4 

-  5  48.3 

-0.4497 

.5450 

.0459 

415 

-45 

ft^  Caocri 

6 

42.96 

-8.1 

423    0.0 

19  24.2 

4  4    5.2 

40.8586 

.5432 

-.ObTJ 

4») 

4l7 

D 

ECEMBl 

SB. 

1 

ACancri 

6 

42.92 

-  9.4 

424  25.4 

1    2    2.7 

4lO  30.6 

-1.2095 

.5416 

-.0807 

-42 

-66 

y  Cancri 
b.  AC.  3138 

41 

2.75 

lOJl 

21  65.7 

12  51.2 

-  3    2.1 

40.5602 

.5388 

.1020 

480 

45 

6 

2.58 

11.9 

21  48.7 

2    3  21.7 

4ll     0.3 

-0.9838 

.5347 

.1286 

-18 

-es 

If  Leonia 

31 

2.19 

12.9 

17  23J2 

3    5  38.8 

-11  32i2 

-0.0948 

.5273 

.1710 

436 

-37 

42  Leonia 

6 

2.08 

12.8 

15  37.3 

12  51.7 

-  4  32.7 

40.5518 

.5258 

.1811 

477 

-  5 

B.A.C.35r9 

6 

2.03 

12.8 

14  59.8 

16  20.6 

-  1  10.3 

40.5892 

.5249 

.1858 

481 

-  3 

t  Leonia 

6 

42.01 

-12.8 

4l4  47.6 

18    IJD 

4  0  27.9 

40.4938 

.5247 

-.1880 

472 

-  9 

k  L«onis 

6 

1.93 

13.3 

14  52.3 

4    1     9.0 

4  7  21.9 

-0.9596 

.5235 

.1969 

-13 

-75 

I  Leonis,  muU, 

4 

1.68 

12.7 

11  14i4 

20    1.1 

4  1  39.4 

-0.9654 

.5218 

.2173 

-13 

-79 

a  Virginie 

61 

1.59 

12.2 

8  50.7 

5    3  22.0 

+  8  47.0 

-0.0373 

.5217 

.2238 

439 

-41 

f  Virginia 

5 

1.55 

12.2 

8  58.3 

6  48.0 

-11  53.3 

-0.9443 

.5220 

.2266 

-12 

-81 

V  Virginia 

41 

1.44 

11.6 

7  14.9 

7    5.9 

-11  a5.9 

40.8136 

.5220 

.226^J 

490 

45 

A»  Virginia 

51 

41.54 

-12.3 

4  8  57.5 

8    8.2 

-10  35.6 

-1.2328 

.5219 

-.2277 

-34 

-81 

ir  Virginia 

41 

1.46 

11.8 

7  19.8 

14  38.7 

-  4  17.0 

-1.0044 

.5229 

iW23 

-15 

-83 

11  Virginin 
B.A.C.4104 

6 

1.4i 

11.6 

6  31.3 

19  15.6 

+  0  11.4 

-1.2286 

.5235 

.2353 

-33 

-84 

61 

1.40 

11.0 

4  46J2 

20    3.1 

4  0  57.5 

40.4275 

.5236 

.2357 

466 

-18 

e  Virginia 

5 

•  1.36 

•10.8 

4  4    1.7 

6    0  24.4 

4  5  10.8 

40.1729 

.5246 

.2380 

450 

-31 

65  Virginia 

6 

1.07 

8.0 

-  4  15.0 

7    7    7.8 

4lO  56.4 

41.2717 

.5360 

.2452 

486 

437 

66  Virginia 

6 

41.07 

-8.0 

-  4  29.4 

7  42.4 

4ll  29.9 

41.3763 

.5365 

-5451 

486 

453 

80  Virginia 

6 

1.04 

7.8 

4  44.4 

12  54.8 

-  7  27.8 

40.3'>46 

.5394 

.2444 

461 

-22 

!  94  Virginia 

6 

0.92 

6.6 

8  16.6 

8    3    9.1 

4  6  18.2 

40.4958 

.5487 

.2:i93 

469 

-15 

95  Virginia 

6 

0.99 

6.4 

8  41.9 

3  20.8 

4  6  2J.5 

40.8754 

.5487 

.2392 

482 

47 

K  Virginia 

41 

40.90|-  6.1 

-  9  40.5 

6    7.9 

4  9  10.9 

41.1965 

.5508]    .2376 

481 

430 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF     ll 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

I>£G£JIB£B.                                                                             II 

STAIl'fl— 

At  Conjunction  in  R.  A. 

Umlttnc    , 
Parallela.   { 

Name. 

Mag. 

Red'oi 
187 
Aa 

ifrom 
1.0. 
Ai 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle. 

H 

Y 

x" 

y' 

ITn. 

ft  LibriB 

6 

+0*79 

.^;3 

-if  22.4 

d     li     m 
9    0  24.7 

h     m 
+  2  49.3 

-1.3119 

J5&6 

-.2220 

-l9 

o>  LibrsD 

6 

0.75 

4iJ 

15    4.9 

11  36.3 

-10  23.6 

-0.0216 

.5754 

.2075 

+33 

-42 

o^  Libras 

6 

0.74 

4.2 

14  40.4 

12  26.7 

-  9  35.1 

-0.6016 

.5759 

.2063 

+  3 

-82 

^  Libra 

4 

0.74 

3.9 

16  15.9 

14  34.6 

-  7  32.0 

+0.5419 

.6780 

i2031 

+65  -12  II 

C^  Libras 

7 

0.74 

3.7 

16  59.6 

15    8.9 

-  7    1.0 

+1.1548 

.5785 

J3023 

+73 

+29 

B.A.C.5099 

7 

0.74 

3Ji 

16  48.5 

15  21.7 

-  6  46.6 

+0.9208 

.6786 

^18 

•ITS  +11    1 

^Libne 

6 

+0.73  -  3.9 

-16    9.9 

15  34.3 

-6  34.6 

+0.2446 

.6788 

-i»16 

+47 

-«r, 

}*  Libne 
B.A.C.6490 

6 

0.73 

3.8 

16  24.8 

16  29.4 

-5  41.5 

+0.3026 

.5797 

-.2001 

+60 

-24 

61 

0.83 

-0.1 

25    1.4 

12  22  40.0 

-  2  47.0 

+0J2770 

.6195 

+.0046 

+30 

-25 

ib  Sagittarii 
B.A.C.6576 

5 

0.86 

+  0.1 

25  28.5 

13    3  22.1 

+  1  42.7 

+0.7769 

.6184 

.0194 

+65 

+  4  1 

6 

0.85 

0.3 

24  23.9 

3  23.3 

+  1  44.0 

-0J2798 

i>184 

.0209 

+  2 

-58 

X^  Sagittarii 

6 

0.88 

0.4 

24  45.4 

6  54.2 

+  5    5.6 

+0.1592 

^173 

.0303 

+26 

-3«  . 

;^  Sagittarii 

6i 

+0.88 

+  0.4 

-24  39.8 

6  56.6 

+  5    8.0 

+0.0698 

.6173 

+.0305 

+19 

-37  ' 

ys  Sagittarii 
B.  AC.  6699 

6 

0.88 

0.5 

24  12.7 

6  59.9 

+  5  11.1 

-0.3728 

.61  rj 

.0307 

-3 

-65 

6i 

0.90 

0.7 

23  35.3 

10  41.9 

+  8  43.5 

-0.8523 

.6156 

.0420 

-29 

-90 

Ai  Sagittarii 

6 

om 

0.5 

24  59.9 

10  48.6 

+  8  49i) 

+0.5401 

.6156 

.0424 

+60 

-10 

A'  Sagiturii 

41 

OM 

0.5 

25    9.9 

11     3.0 

+  9    3.7 

+0.7142 

.6153 

.0431 

+64 

+  1 

B.A.C.b727 

61 

0.92 

0.8 

23  43.2 

12  19.7 

+10  17.1 

-0.6506 

i>148 

.0470 

-16 

-90 

B.A.C.6864 

6 

+0.98 

+  1.4 

-23    5.3 

20    9.9 

-  6  12.8 

-0.8147 

.6103 

+.0701 

-24 

-90 : 

B.A.C.6678 

61 

0.98 

1.4 

22  57.3 

21    2.2 

-5  22.7 

-0.8859 

.6101 

.0726 

-27 

-00 

4  Capricorni 

6 

1.02 

1.9 

22  12.3 

14    2  22.8 

-  0  15J> 

-liJOOl 

.6063 

.0877 

-62 

-90 

B.A.C.7049 

6 

1.07 

2.0 

22  49.0 

6  42.6 

+  3  53.5 

-0.1910 

.6030 

.1019 

+13 

-62 

17  Capricorni 
B.A.C.7197 

6 

1.12 

2.5 

21  58.8 

13    5.8 

+10    1.0 

-0.3339 

.5977 

.1159 

+  7 

-61 

6 

1.14 

2.3 

23  12.3 

13  55.3 

+10  48.5 

+0.9824 

.5973 

.1181 

467 

+18 

fj  Capricorni 

51 

+1.18 

+  3.3 

-20  21.7 

20  14.4 

-  7    7.7 

-1.0583 

.5.916 

+.1333 

-34 

-90 

rCapricorni 
27  Capricorni 

6 

1.21 

3.1 

21  42.5 

21  51.5 

-5  34.4 

+0.5052 

.5901 

.1370 

+56 

-13 

6 

1.21 

3.2 

21     4.3 

22  15.3 

-  5  11.5 

-0.0778 

.5898 

.1378 

+23 

-45 

d  Capricorni 
33  Capricorni 

6 

li23 

3.3 

21  11.0 

15    0  40.8 

-  2  51.7 

+0.3757 

.5875 

.1432 

+49 

-20 

6 

1.27 

3.4 

21  23.8 

4    6.3 

+  0  25.8 

+1.0937 

.5841 

.1507 

4«9 

+36 

37  Capricorni 

6 

1.31 

3.9 

20  39.4 

8  28.2 

+  4  37.6 

+1.0301 

.5799 

.1695 

+70 

+20 

e  Capricorni 

41 

+1.32 

+  4.1 

-20    2.5 

9  23.4 

+  5  30.7 

+0.5591 

.5790 

+.1613 

+62 

-10 

K  Capricorni 

5 

1.-33 

4.4 

19  27.1 

11  41.4 

+  7  43.5 

+0.3419 

.5768 

.1657 

+49 

-221 

B.A.C.7550 

6 

1.34 

4.2 

20  12.6 

11  55.0 

+  7  56.6 

+1.1434 

.5768 

.1662 

+70 

+29 

29  Aqaa.,  mult. 

6 

1.41 

5.3 

17  34.9 

20    1.5 

-  8  14.9 

-0.1021 

.5689 

.1804 

+27 

-46 

56  Aquarii 

6 

1.52 

6.6 

15  14.5 

16    8    8.3 

+  3  25.8 

-0.1846 

.5575 

.1984 

4^ 

-61 

r>  Aqaa.,  muZl. 

6 

1.61 

7.0 

14  44.0 

15  57.1 

+10  58.4 

+0.8855 

.6505 

ja)81 

+75 

+  8 

r'  Aquarii 

4 

+1.62 

+  7.2 

-14  16.2 

16  48.7 

+11  48.3 

+0.5899 

.5496 

+.2089 

+70 

-  9 

74  Aquarii 

6 

1.63 

7.9 

12  17.9 

18  35.9 

-10  28.2 

-1.0612 

5483 

.2109 

-d4 

-90 

^  Aquarii 

41 

1.74 

9.1 

9  53.0 

17    5  58.2 

+  0  31.4 

-1.0990 

.6267 

.2214 

-24 

-90 

ilP  Aquarii 
6.  AC.  8214 

5 

1.75 

9.0 

10  18.8 

6  27.8 

+  1     0.1 

-0-5458 

.5390 

321H 

+  9 

-76 

61 

1.83 

9.9 

8  10.5 

14  23.8 

+  8  40.7 

-0.9868 

.6331 

J2274 

-16 

-90 

B.  AC.  8274 

61 

1.90 

10.4 

7    5.6 

20  43.9 

-  9  11.1 

-0.6663 

.6288 

xm 

+  4 

-«7 

30  Piscium 

5 

+1.97 

+10.6 

-  6  43.7 

18    3  21.4 

-  2  46.0 

+0.4895 

.5249 

+.2337 

469 

-16 

33  Piscium 

5 

1.98 

10.7 

6  25.6 

5    2.5 

-  1    7.9 

+0.56S0 

.5243 

.2343 

+76 

-11 

B.A.C.17 

61 

2.01 

10.8 

5  57.7 

7  31.8 

+  1  16.8 

+0.6647 

.6229 

.2351 

+83 

-6 

B.A.C.81 

6ii 

2.09 

11.9 

2  55.7 

14  41.0 

+  8  12.9 

-0.8474 

.5195 

JW67 

-  5 

-90 

16  Ceti 

6^1 

2.16 

12.5 

-  1  12.6 

21  36.8 

-  9    3.7 

-1.0292 

.5169 

.2373 

-17:  -00  ' 

26  Ceti,  mult. 

61 

2.31 

13.0 

+  0  40.7 

19  10  54.0 

+  3  50.0 

+0.10T0 

.6131 

J064 

+47  -;»  ' 

1 

29  Ceti 

61 

+2.33+13.1 

+  1  19.3 

13    4.3 

+  5  56.5 

-0.0683 

.5127 

+.2360 

+37|  -46 

33  Ceti 

6 

2.-35    13.2 

1  45.7 

14  25.1 

+  7  14.9 

-0.2230 

J>124 

5358 

+29  -53  1 

35CeU 

61 

2.36    13.2 

1  47.6 

15  27.0 

+  8  15.0 

-0.0129 

I    .6123 

.2355 

+40  -42 

/Piscium 

6 

2.39    13.5 

2  56.3 

18  11.8 

+10  55.0 

-0.5954 

1    .5118 

.2348 

+  9-79 

B.A.C.408 

61 

2.43    13.8|      4    4.0 

20  45.7 

;   -10  :15.6 

-1.2061 

.5113 

i»40 

-30.  -«6 

V  Piscium 

41'  +2.r»3  +13.71  +  4  5a.2 

20    6  34.5 

-  1     3.H 

+J).24:V) 

..Mt>7  +.23U-  +V>   -27  1| 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

II 

DECEMBEB. 

Star's— 

At  Cowjcnctioh  in  R.  A. 

Limiting 
Parallel*. 

Name. 

Mag. 

Red'n 

ifrom 

Apparrot 
l>ecUoatk>D. 

MMwTinM. 

HourAofle. 

H 

Y 

a/ 

y" 

N'n. 

S'o. 

o 

-17 

64Cea 

1      ■ 
64+2.72 

+13.9 

+  7  58'.1 

d     h     m 
20  22  16.3 

h     m 
-  9  49.3 

+0.3968 

.5112 

+  2211 

M 

f  Coti 

4f   2.73 
6|    2.80 

13.9 

8  14.6 

23    7.3 

-  8  59.7 

+0.2857 

.5113 

.2205 

+57 

-23 

B.A.C.728 

14.1 

10  15.1 

21     4  27.2 

-  3  49.1 

-0.7333 

.5122 

.2166 

+  1 

-79 

B.A.C.741 

64    2.80 

13.8 

9    8.0 

5    7.8 

-  3    9.7 

+0.6321 

.5121 

Mm 

+83 

-  5 

^  Arietis 

54'    ^M 

14.0 

10     1.7 

5  17.0 

-  3    0.8 

-0.3106 

J>121 

.2159 

+24 

-56 

B.A.C.755 

6      2.82 

13.9 

9  59.1 

6  17.9 

-2    1.6 

-0.0448 

.5123 

.2153 

+38 

-41 

31  Arietis 

54+2i» 

+14.0 

+11  53.5 

11  24.0 

+  2  55.5 

-1.0380 

.5133 

+.2109 

-18 

-76 

38  Arietis 

5 

2.94 

13.7 

11  54.3 

15  44.6 

+  7    8.5 

-0.1465 

.5142 

.2070 

+33 

-45 

B.A.C.1096 

64 

3i«> 

12.4 

17  24.7 

22  16  50.8 

+  7  29.9 

-1.3286 

JS218 

.17i)2 

-54 

-73 

B.A.C.1240 

6 

3.39 

10.8 

17  49.9 

23    6  12.7 

-  3  32.5 

+0.4818 

.5267 

.1609 

+72 

-6 

w^Touri 

6 

3.45 

10.4 

19  16.1 

10  19.2 

+  0  26.3 

-0.4589 

.5283 

.1546 

+16 

-57 

u^  Tsari 

54 

3.51 

10.6 

20  15.7 

14  17.7 

+  4  17.5 

-0.9648 

.5297 

.1485 

-15 

-70 

B.A.C.1361 

6 

+3.50 

+  9.2 

+18  44.8 

18    5.5 

+  7  58.2 

+15744 

.5309 

+.1425 

+90 

+54 

tTaari 

5 

3.70 

6.6 

21  24.3 

24  12  27.2 

+  1  44.9 

+0.6585 

.5380 

.1105 

+90 

+10 

105  Tauri 

6 

3.70 

6i2 

21  32.1 

14  45.4 

+  3  58.7 

+0.7643 

.5389 

.1062 

+90 

+16 

nTaari 

6 

3.74 

4.0 

21  57.8 

20    8.0 

+  9  10.9 

+0.8331 

.5405 

.0960 

+90 

+21 

121  Taari 

6 

3.83 

4.0 

23  57.2 

25    3  42.3 

-  7  29.7 

-0.7063 

.5429 

.0811 

0 

-67 

B.A.C.1774 

64 

3.82 

3.6 

23  14i) 

5  30.4 

-5  45.1 

+0.2201 

.5434 

.0775 

+54 

-11 

132  Tauri 

54 

+3.87 

+  2.8 

+24  31.3 

10    2.4 

-  1  22.0 

-0.8664 

.5445 

+.0683 

-10 

-66 

1  Geminorum 

5 

3.85 

1.3 

23  16.1 

17    6.5 

+  5  28.1 

+0.9594 

.5461 

.0536 

+90 

+34 

2  Geminorum 

64 

3.86 

1.0 

23  38.9 

18  20.8 

+  6  39.9 

+0.6015 

.5464 

.0510 

485 

+12 

3  Geminorum 

6 

3.85 

0.8 

23    7.9 

19  43.1 

+  7  59.4 

+1.2434 

.5467 

.0481 

+90 

459 

5  Geminorum 

6 

3.89 

+  0.6 

24  26.7 

20  31.1 

+  8  45^ 

-0.1799 

.54(i9 

.0464 

+30 

-29 

B.A.C.2154 

64 

3.90 

-  1.8 

24  41.6 

26    8  29.5 

-  3  39.6 

-0.0529 

.5482 

.0207 

+38 

-19 

e  Geminorum 

34 

+3.92 

-  2.4 

+25  15.3 

11  27.7 

-  0  47.4 

-0.6263 

.5486 

+.0143 

+  5 

-55 

B.A.C.223d 

6 

3.87 

3.1 

23  45.1 

15  13.6 

+  2  50.9 

+1.0844 

.5489 

.0058 

+90 

+47 

37  Geminor. 

6 

3.92 

3.5 

25  32.0 

16  42.0 

+  4  16.3 

-0.8902 

.5488 

+.0028 

-12 

-65 

u  Geminorum 

6 

3.88 

4.1 

24  23.7 

19  59.9 

+  7  27.6 

+0.3717 

.5488 

-.0044 

46:> 

+  5 

46  Geminor. 

6 

3.87 

5.0 

24  20.5 

27    0  37.3 

+11  55.7 

+0.3890 

.5487 

.0144 

466 

+  5 

52  Geminor. 

6 

3.89 

e.3 

25    6J2 

1  38.2 

-11     5.5 

-0.4740 

.5487 

.0166 

+14 

-44 

A  Geminorum 

54 

+3.88 

6.1 

25  17.7 

5  41.3 

-  7  10.5 

-0.7714 

.5483 

-.0255 

-4 

-65 

B.A.C.2514 

64 

3.83 

7.5 

24  :w.6 

12  58.1 

-  0    8.3 

-0.1414 

.5475 

.0411 

+33 

-26 

K  Gemi.,  muU. 

34 

3.83 

8.0 

24  42J3 

15  23.8 

+  2  12.6 

-0.4623 

.5473 

.0463 

+15 

-46 

fi^  Cancri 

6 

3.72 

9.8 

22  59.9 

28    1  35,9 

-IJ  55.7 

+0.8459 

.5451 

.0677 

+90 

+25 

XCancri 

6 

3.71 

11.1 

24  25.4 

8  13.4 

-  5  31.2 

-1.2260 

.5436 

.0813 

-44 

-66 

y  Cancri 

44 

3.57 

12.6 

21  55.7 

19    1.0 

+  4  55.1 

+0.5444 

.5407 

.1025 

+78 

+  4 

B.  A.  0.3138 

6 

+3.44 

-UM 

+21  48.6 

29    9  31.2 

-5    2.7 

-1.0074 

.5358 

-.1291 

-19 

-68 

9  Leonis 

34 

3.10 

17.1 

17  23.2 

30  11  54.7 

-  3  28.9 

-0.1226 

.5268 

.1710 

+34 

-39 

42Leonis 

6 

2.99 

17.4 

15  37.2 

19  11.1 

+  3  34.1 

+0.5262 

.5244 

.1810 

+75 

-  6 

B.A.C.3579 

6 

2.95 

17.9 

14  59.8 

22  42.1 

+  6  58.6 

+0.5633 

J)234 

.1856 

+78 

-  5 

i  Leonis 

6 

2.93 

17.6 

14  47i> 

31     0  24.5 

+  8  37.9 

+0.46*)6 

.5228 

.1876 

+70 

-10 

k  Leonis 

6 

+2.85 

-18iJ 

+14  52J2 

7  36.8 

-  8  22.9 

,    -1.0002 

.5208 

-.1963 

-18 

-75 

Nons— B.  A.  0..  Britlgb  Aaaodatia 

n  Cntalogue. 

stUFran^ 

f,    BoUe/ 

ifid. 

Ramk.,  Romker'i  Cntalogu 

e. 

Weil.,  WeiMw's  PoHtionu 

MedUSuUm 

nmFixmm 
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OCCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  MOON, 
WASHINGTON,  D.  C,  DURING  THE  YEAR  1871. 

VISIBLE  AT 

Date. 

Star't  Name. 

i 

IKMRR810N. 

EMERSION. 

II 

Angle 

firom 

Washington 

Angle  fh>m 

1 

Tima. 

Mean 

Time. 

Kortb 
Point 

Ver- 
tex. 

Sidereal 

Time. 

Mean 
Time. 

North 
Point. 

Ver- 
tex. 

1- 

Jan.    1 
2 
3 
4 

B.  A.  0.967 
B.  AC.  1272 

^Tauri* 
CTauri 

6 
6 

5i 
34 

b     m 

0  14 

7    0 

12  39 

23  44 

h     m 

529 

12  10 

17  45 

4  47 

338^ 
^^82 
328 
267 

290° 

333 

13 

214 

h     m 
1  17 
8  18 
13    9 
0  42 

h    m 

6  33 

13  28 

18  15 

545 

105 

40 

125 

4^ 

160 

82 

69 

h    m 
1     3 
1  18 
0  30 

0  58 

7 

7 

7 

31 

7f  Cancri 

39  Cancri  II 

40  Cancri  11 
C  Taurit 

6 
6 
6 
31 

8  48 
12  48 
12  54 
12  26 

13  39 
17  38 
17  44 
15  42 

165 
222 
214 

220 

179 

278 
271 
269 

Star0'.6 
13  43 
13  45 
13    0 

BOUth  of 
18  33 
18  35 
16  16 

101 
108 
141 

limb. 
156 

163 

187 

0  55 
0  51 
0  34 

Feb.    1 
1 
3 
3 

n  Geminor. 
fi  Geminor. 
fi^  Cancri 

B.A.C.2788 

31 
3 
5 
61 

4  17 

8  32 

5  37 
13  53 

630 
11  44 

8  42 
16  56 

326 
290 
264 
179 

270 
344 
211 
233 

5  17 

946 

7    3 

Storl'.3 

7  30 
12  58 
19    8 
aouth  of 

61 
65 

88 

12 

122 

55 

limb. 

1    0 
1  14 
1  26 

7 

9 

11 

12 

V  Virginia 
80  Virginia 
0?  LibrsB 
B.A.C.5408« 

6 

61 

8  33 
13  13 
12  35 
10    5 

11  22 
15  55 
15    7 

12  33 

237 

207 
244 
259 

191 
203 
210 

208 

9  48 
14  22 
13  46 

10  59 

12  36 
17    2 
16  18 

13  27 

69 

87 
36 

58 

35 

101 

16 

9 

1  15 
1     9 
1  12 

0  54 

24 
26 
27 
28 

B.A.C.830 
Rumk.  1162 
I  Taari 
141  Tauri 

6 
6 
51 
6 

7  7 

9  50 

8  30 

9  i» 

8  49 
11  24 
10    1 
10  55 

231 
296 
186 
292 

283 
350 
241 

349 

7  42 

10  48 

Star2'.9 

10  36 

924 
12  22 
aouth  of 
12    2 

167 

80 

^'» 

65 

fn9 

130 

limb. 

122 

0  36 

0  58 

1  6 

28 

Mar.    7 

12 

17 

B.A.C.1970t 
B.A.C.4104 
B.A.C.5758 
2dAqu,,muUA 

61 
61 
6 
6 

13  17 
5  55 

15  24 

16  29 

14  42 

6  53 

16    2 

16  46 

271 
285 
329 
266 

318 
234 
309 
216 

14  8 
640 

15  40 
17  30 

15  34 
7  39 

16  17 

17  48 

86 

31 

353 

118 

128 

340 

336 

72 

0  51 
9  45 

0  16  1 

1  2 

23 

April  5 

24 

96 

B.A.C.741 

80  Vir^inist 

6  GemiDor. 

7  Cancri 

1* 

6 
61 

8  7 
7  37 

9  20 
13    5 

8    3 

6  41 

7  10 
10  46 

352 
193 
249 
256 

44 
142 

306 
312 

8  34 

8  25 

10  32 

14    4 

8  30 

7  30 

8  22 
11  46 

44 

102 

105 

74 

95 

53 

162 

127 

0  27 

0  48 

1  U 
1     0 

26 
M.,    4 

5 

ft*  Cancrit 
oi  Libre 
yi  Scorpii 
v»  Scorpu 

5 
6 
7 
4 

15    1 
19  10 
13  17 
13  19 

12  42 

16  19 
10  23 
10  25 

220 
342 
208 
206 

269 
300 
175 
173 

15  42 

Star  IM 

14  12 

14  12 

13  23 

north  of 

11  18 

U  18 

115 

101 
103 

160 

limb. 

77 

79 

0  41 

055 
0  53 

5 

8 
8 
9 

^  Ophiucbi 
^  Sagittarii* 
¥>  Sagitteriit 
B.A.C.7049t 

5 
6 

19  46 
14  21 

14  5 

15  22 

16  50 

11  14 
10  58 

12  Jl 

307 
187 
309 
309 

347 
138 
259 
261 

20  29 
14  35 
14  48 
16  12 

17  34 
11  29 
11  42 
13    2 

30 

161 

40 

55 

75 
114 
354 

11 

0  43 
0  15 
0  43, 
0  51 

13 

June   3 

3 

3 

33  Piseium 
4  Sagittarii 
7  Sagittarii 
9  Sagittarii 

S 
5 
6 
41 

10  49 

20  0 

21  2 
21  43 

16  22 

15  19 

16  13 
16  53 

348 
337 
232 
203 

301 
23 

268 
244 

20  32 

Star0'.8 

21  54 

22  6 

17    5 

north  of 
17    4 
17  17 

64 

129 
160 

21 

limb. 
172 
203 

0  44 

0  52 
0  24 

4 

6 

24 

28 

B.A.C.6490 
X  Capricorni 
V  Virginia 
0^  Libre 

61 
6 
41 
6 

17  32 
17  38 
15  16 

19  20 

12  39 

12  37 

9    5 

12  53 

223 
221 
266 
313 

205 
184 
314 
358 

18  28 

18  17 
16  15 

19  51 

13  35 
13  16 
10    4 
13  24 

133 

158 

36 

12 

127 
125 

87 
59 

0  56 
0  39 
0  59 
0  31 

29 

29 

29 

Jaly    4 

v»  Scorpii 
V*  Scorpii 
il>  Ophiuchit 
e  Capricornit 

7 
4 

5 
41 

14  14 
14  15 
20  56 
16  38 

7  43 

7  44 

14  24 

9  48 

226 
224 
327 
225 

202 

201 

14 

177 

15  24 
15  24 
21  42 
17  l.'> 

8  53 

8  53 

15  10 

10  24 

83 

85 

78 

155 

74 

76 

128 

111 

1  10 
1    9 
0  46 
0  37 
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OCCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  MOON, 

VISroLE  AT 

WASHINGTON,  D.  C,  DURING  THE  YEAR  1871. 

1MMBB810N. 

BMERSION. 

Date. 

Star'iName. 

a 

Wadi 

Sidereal 
Time. 

ngton 

Mean 
Time. 

Angle 

North 
Point 

tfrom 

Ver- 
tex. 

Wash 

Sidereal 
Time. 

ington 

Mean 

Time. 

Angle 

North 
Point. 

from 

Ver- 

tex. 

July     4 
10 
24 
28 

K  Capricorni 
BAG.  830 
94  Virginiftt 
4  Sagittarii 

5 
6 
6 
5 

h     ro 

19  26 

2:^    4 
18  21 

20  2 

h     m 

12  3r. 
15  49 
11  12 
11  36 

296^ 
283 
25.1 
358 

268^ 

234 

304 

24 

h     m 

20  45 

0  18 

19  19 

Star2'.4 

h     m 

13  54 

17    2 

12    9 

north  of 

102° 

141 

65 

of 

100 

116 

limb. 

h    m 
1  19 
1  13 
0  57 

29 
31 
31 

Aug.  3 

B.A.C.6490 
X  Capricorni 
4  Capricorni 
30  Pwcium 

64 

6 
6 
5 

18    4 
17  31 
21  15 
23    1 

9  35 

854 

12  37 

14  11 

230 
211 
250 
325 

220 
172 
251 
311 

19    7 

17  57 

22  14 

0  18 

10  37 

920 

13  36 

15  28 

128 
168 
153 
103 

131 
132 
167 
110 

1    2 
026 

0  59 

1  17 

3 
22 

28 
Sept.  5 

33  Piicium 
C»  Libras 
K  Capricorni 
B.A.C.1361 

5 
6 
5 
6 

1  20 
16  53 
18  29 
22    0 

16  30 
6  49 
8    1 

11    0 

271 

278 
285 
290 

292 

297 
249 
239 

2  24 

18  0 

19  45 
22  59 

17  34 

7  57 

9  17 

11  59 

157 

38 

108 

113 

190 
70 

84 
58 

1    4 
1    7 
1  16 
0  59 

5 

6 

7 

21 

e  Tauri 
nTauri 
3  Geminor. 
B.A.C.6217 

34 

6 
6 
64 

23  58 

1    6 

23  59 

20  43 

12  58 

14    2 

12  51 

8  41 

239 

20 

277 

257 

184 
323 
224 
287 

0  38 

8tar0'.8 

0  59 

21  47 

13  38 
north  of 
13  52 
945 

170 

110 
128 

115 

limb. 

53 

167 

0  41 

1  1 
1     4 

22 
22 
2S 
27 

X^  SagitUrii 
r'  Sagittarii 
56  Aquariit 
30  Piacium 

6 
64 
6 
5 

21  37 

21  54 

3  15 

19  58 

9  31 

9  48 

14  56 

7  32 

313 
340 
321 
326 

341 

10 

9 

281 

22  38 

22  32 

4    7 

21    0 

10  32 

10  26 

15  48 

8  34 

69 
43 
91 

89 

106 
79 

142 
51 

1     1 

0  38 
052 

1  2 

27 

28 

Oct.    3 

21 

33  Piscium 
26Ceti,mtflf. 
I  Tauri 
X  Capricorni 

5 

64 

5 
6 

21  58 
5  24 
3  14 

21  47 

932 
16  54 
14  23 

7  47 

293 
294 
277 
295 

264 
342 

229 
305 

23  17 
627 
4  42 

23    6 

10  51 

17  56 

15  52 

9    6 

134 
119 
123 

110 

123 
170 
115 
136 

1  19 
1    2 
1  29 
1  19 

21 
27 

29 
31 

6  Capricornit 

64Ceti 

B.  AC.  1240 

B.A.C.1774 

6 

64 

6 

64 

1  46 

23  35 

8  45 

7    7 

11  45 

9  11 

18  12 

16  26 

255 
349 

248 
297 

301 
307 
303 
343 

2  32 
0  30 
9  39 
8  28 

12  31 
10    6 
19    6 
17  47 

149 
80 

134 
73 

199 

49 
188 
129 

0  46 
0  55 

0  54 

1  21 

Nov.   2 

3 

15 

17 

48  Geminor. 
u^  Cancri 
B.A.C.6369t 
B.A.C.7197 

6 
6 
6 
6 

3  47 

4  35^ 
22  50 
20  53 

12  59 

13  43 
7  13 
5    7 

7 
204 
344 
241 

313 

152 

28 

243 

Star  I'.O 

4  59 

23  14 

21  46 

north  of 
14    7 
7  36 
6    0 

^*8 

158 

30 

157 

limb. 

104 

77 

172 

0  23 
0  24 
0  53 

19 
27 

28 
29 

r*  Aauarii 
105  Tauri 
2  Geminor. 
tj  Geminor. 

4 
6 
64 
6 

254 

1  50 
454 
5  57 

10  59 
9  24 

12  23 

13  22 

237 
274 
217 
245 

282 

220 
160 
195 

3i24 

248 
526 
7  20 

11  29 
10  22 

12  56 
14  45 

179 
125 
172 
120 

226 

70 

119 

107 

0  30 
0  58 

0  32 

1  23 

Dec.    1 
3 
3 
3 

y  Cancri 
42  Leonis 
B.A.C.3579 
t  Leonis 

44 
6 
6 
6 

637 

658 

10    4 

10  30 

13  55 

14  8 
17  13 
17  39 

206 
206 
167 
233 

149 
154 
129 
235 

7  13 
736 

10  22 

11  56 

14  30 
14  45 
17  31 
19    5 

146 

127 

143 

64 

89 

74 

109 

97 

0  36 
0  38 

0  18 

1  26 

18 
19 
23 

B.A.C.17 

26  Ceti,  muZ^. 
B.A.C.1240 

6 

1  20 
5  59 

1  48 

7  31 

12    6 

7  40 

278 

328 

3 

298 

18 

308 

228 
6  51 
2  12 

8  39 

12  58 

8    4 

152 
84 
47 

186 
135 
352 

1     8 
0  52 
0  24 

*  Wboto  oodUtaUon  below  the 

n  ClQster  of  Pnesepe. 
Tto  AHgU9  <tf  PoHiioih  for  the 
and  from  iCi  Verta  towards  the  ^ 

borixonof 
of  WashiD 
>f  Waslilng 

>  point!  of  e 
iVeiit    For 

Washington. 

gton. 

ton. 

ontact,  are  for  dhta 
inverted  image,  add 

( ylsion,  and  are  reokonad  from 
180O  to  the  angle!  given. 

the  Mod 

I'M  North  PoHu 
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WASHINGTON 

MEAN  TIME. 

JANUARY. 

d     h    m       s 

d     b    m      t 

in.  Occult. 

Disapp.  W. 

16    6 

n. 

Eclipse 

Reapp. 

9    4  51  4L1 

I.    Occult. 

Disapp.  W. 

]     923 

L 

Transit 

9    828 

ffl.    Eclipse 

Reapp.  W. 

1  10  35  39.6 

L 

Shadow 

Ingress  W. 

9    9    8 

L    Eclipse 

Reapp.  W. 

1  12    6    0.4 

I. 

Transit 

Egress  W. 

9  10  42 

n.    Occult. 

Disapp. 

1  22  39 

L 

Shadow 

Egress  W. 

9  11  23 

II.    Eclipse 

Reapp. 

2    2  15  46.3 

L 

Occult 

Disapp.  W. 

10    5  35 

I.    Trausit 

Ingress  W. 

2    6  42 

L 

Eclipse 

Reapp.  W. 

10    8  29  59.8 

L    Shadow 

Ingress  W. 

2    7  13 

U. 

Transit 

Ingress 

10  19    5 

I.    Transit 

Egress  W. 

2    8  57 

U. 

Shadow 

Ingress 

10  20  29 

I.    Shadow 

Egress  W. 

2    929 

n. 

Transit 

Egress 

10  21  42 

I.    Occult. 

Disapp. 

3    3  49 

n. 

Shadow 

10  23    8 

I.    Eclipse 

Reapp.  W. 

3    6  34  44.5 

L 

Transit 

Ingress 

n    2  54 

IL    Transit 

Ingress  W. 

3  16  47 

L 

Shadow 

Ingress 

11    3  37 

n.    Shadow 

Ingress 

3  17  51 

L 

Transit 

Egress 

11    5    9 

II.    Transit 

Egress 

3  19  23 

L 

Shadow 

Egress  W. 

11    5^ 

fl.    Shadow 

Egress 

3  20  31 

UL 

Transit 

Ingress 

11  23  13 

L    Transit 

Ingress 

4    19 

I. 

Occult 

Disapp. 

12    0    2 

L    Shadow 

Ingress 

4    1  42 

m. 

Transit 

Egress 

12    147 

L    Transit 

Egress 

4    324 

in. 

Shadow 

Ingress 

12    2    8 

L    Shadow 

Egress 

4    3  57 

L 

Eclipse 

Reapp. 

12    2  58  53.5 

m.    Transit 

Ingress 

4  19  51 

in. 

Shadow 

Egress 

12    4  48 

m.    Shadow 

Ingress 

4  22    8 

u. 

Occult 

Disapp.  W. 

12  14    5 

L    Occult. 

Disapp. 

4  22  16 

n. 

Eclipse 

Reapp. 

12  18    9  39.2 

UL    Transit 

Egress 

422  24 

L 

Transit 

Ingress 

12  21  21 

ni.    Shadow 

Egress 

5    0  47 

L 

Shadow 

Ingress 

12  22    6 

L    Eclipse 

Reapp. 

5    1    336.1 

L 

Transit 

Egress 

12  23  36 

n.    Occult 

Disapp.  W. 

5  11  47 

L 

Shadow 

Egress 

13    0  21 

n.    Eclipse 

Reapp.  W. 

5  15  33  47.1 

L 

Occult 

Disapp. 

13  18  28 

I.    Transit 

Ingress 

5  19  35 

L 

Eclipse 

Reapp. 

13  21  27  41J) 

L    Shadow 

Ingress 

5  20  11 

n. 

Transit 

Ingress  W. 

14    8  15 

L    Transit 

Egress 

5  21  50 

a 

Shadow 

Ingress  W. 

14    9  47 

L    Shadow 

Egress 

522  26 

IL 

Transit 

Egress  W. 

14  10  52 

L    Occult 

Disapp. 

6  16  42 

n. 

Shadow 

Egress  W. 

14  12  27 

L    Eclipse 

Reapp. 

6  19  32  22.7 

L 

Transit 

Ingress  W. 

14  15  47 

n.    Transit 

Ingress  W. 

7    555 

L 

Shadow 

Ingress 

14  16  34 

n.    Shadow 

Ingress  W. 

7    7  10 

L 

Transit 

Egress 

14  18    2 

n.    Transit 

Egress  W. 

7    832 

L 

Shadow 

Egress 

14  18  50 

n.    Shadow 

Egress  W. 

7    9  49 

UL 

Occult 

Disapp.  W. 

15  12  50 

L    Transit 

Ingress  W. 

7  14    1 

L 

Occult 

Disapp.  W. 

15  12  55 

L    Shadow 

Ingress  W. 

7  14  40 

UL 

Occult 

Reapp.  W. 

15  15  25 

L    Transit 

Egress  W. 

7  16  16 

L 

Eclipse 

Reapp. 

15  15  56  35.1 

L    Shadow 

Egress 

7  16  55 

m. 

Eclipse 

Disapp. 

15  16    9    2.6 

in.    Occult 

Disapp.  W. 

8    9  26 

in. 

Eclipse 

Reapp. 

15  18  39  15.2 

L    Occult 

Disapp.  W. 

8  11    9 

n. 

Occult 

Disapp. 

16    3  14 

UL    Occult 

Reapp.  W. 

8  11  59 

n. 

Eclipse 

Reapp.  W. 

16    7  27  32.9 

UL    Eclipse 

Disapp.  W. 

8  12    8    4.7 

L 

Transit 

Ingress  W. 

16  10  14 

L    Eclipse 

Reapp.  W. 

8  14    1  13.9 

L 

Shadow 

Ingress  W. 

16  11    3 

m.    Eclipse 

Reapp.  W. 

8  14  37    7.7 

L 

Transit 

Egress  W. 

16  12  29 

n.    Occult 

Disapp. 

9    0  55 

L 

Shadow 

Egress  W. 

16  13  18 

W.— Vlfllble  at  Waahington. 
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JANUARY, 

d      h     m      ■ 

d      h     m      ■ 

L    Occult. 

Disapp.  W. 

17    7J» 

L 

Eclipse 

Reapp.  W. 

24  12  20  52.5 

L    Eclipse 

Reapp.  W. 

17  10  25  22.8 

n. 

Transit 

Ingress 

24  23  48 

n.    Transit 

17  21  26 

IL 

Shadow 

Ingress 

25    1  43 

n.    Shadow 

Ingress 

17  23    6 

n. 

Transit 

Egress 

25    2  26 

IL    Transit 

Egress 

18    0    3 

IL 

Shadow 

Egress 

25    4  23 

IL    Shadow 

Egress 

18    1  45 

L 

Transit 

Ingress  W. 

25    628 

L    Transit 

Ingress 

18    4  40 

L 

Shadow 

Ingress  W. 

25    726 

L    Shadow 

Ingress  W. 

18    5  31 

L 

Transit 

Egress  W. 

25    8  43 

L    Transit 

Egress  W. 

18    6  55 

L 

Shadow 

Egress  W. 

25    9  41 

L    Shadow 

Egress  W. 

18    7  46 

L 

Occult 

Disapp. 

26    337 

L    Occult 

Disapp. 

19    1  49 

m. 

Transit 

Ingress  W. 

26    6    8 

m.    Transit 

Ingress' 

19    2  38 

L 

Eclipse 

Reapp.  W. 

26    6  49  49.6 

L    EcUpse 

Reapp. 

19    4  54  18.4 

in. 

Transit 

Egress  W. 

26    845 

UL    Transit 

Egress 

19    5  13 

IIL 

Shadow 

Ingress  W. 

26  10    8 

in.    Shadow 

Ingress  W. 

19    6    8 

m. 

Shadow 

Egress  W. 

26  12  50 

m.    Shadow 

Egress  W. 

19    8  49 

n. 

Occult 

Disapp. 

26  18  45 

n.    Occult 

Disapp. 

19  16  24 

IL 

EcUpse 

Reapp. 

26  23  21  16.9 

IL    EcUpse 

Reapp.    ^ 

19  20  45  29.2 

L 

Transit 

Ingress 

27    055 

L    Transit 

Ingress 

19  23    7 

L 

Shadow 

Ingress 

27    1  55 

L    Shadow 

Ingress 

20    0    0 

L 

Transit 

Egress 

27    3  10 

L    Transit 

Egress 

20    1  22 

I. 

Shadow 

Egress 

27    4  10 

L    Shadow 

Egress 

20    2  15 

L 

Occult 

Disapp. 

27  22    4 

L    Occult 

Disapp. 

20  20  16 

L 

Eclipse 

Reapp.  W. 

28    1  18  41.2 

L    Eclipse 

Reapp. 

20  23  23    8;) 

IL 

Transit 

Ingress  W. 

28  13    0 

n.    Transit 

Ingress  W. 

21  10  36 

n. 

Shadow 

Ingress  W. 

28  15    2 

n.    Shadow 

Ingress  W. 

21  12  24 

n. 

Transit 

Egress 

28  15  38 

n.    Transit 

Egress  W. 

21  13  14 

n. 

Shadow 

Egress 

28  17  42 

IL    Shadow 

Egress  W. 

21  15    4 

1. 

Transit 

Ingress 

28  19  22 

L    Transit 

Ingress 

21  17  34 

L 

Shadow 

Ingress 

28  20  23 

L    Shadow 

Ingress 

21  18  29 

L 

Transit 

Egress 

28  21  37 

L    Transit 

Egress 

21  19  49 

L 

Shadow 

Egress 

28  22  38 

L    Shadow 

Egress 

21  20  44 

L 

Occult 

Disapp. 

29  16  31 

L    Occult 

Disapp.  W. 

22  14  43 

L 

Eclipse 

Reapp. 

29  19  47  37.9 

UL    Occult 

Disapp. 

22  16  18 

fiL 

Occult 

Disapp. 

29  19  52 

L    Eclipse 

Reapp. 

22  17  52    3.3 

m. 

Occult 

Reapp. 

29  22  29 

m.    Occult 

Reapp. 

22  18  54 

m. 

Eclipse 

Disapp. 

30    0  10    3.1 

m.    Eclipse 

Disapp. 

22  20    9  30.7 

in. 

Eclipse 

Reapp. 

30    2423^9 

m.    Eclipse 

Reapp. 

22  22  40  52.5 

n. 

Occult 

Disapp.  W. 

30    7  57 

n.    Occult 

Disapp.  W. 

23    534 

fl. 

Eclipse 

Reapp.  W. 

30  12  39    9.8 

n.    EcUpse 

Reapp.  W. 

23  10    3  22.8 

L 

Transit 

Ingress  W. 

30  13  49 

L    Transit 

Ingress  W. 

23  12    1 

L 

Shadow 

Ingress 

30  14  52 

L    Shadow 

Ingress  W. 

23  12  57 

L 

Transit 

Egress 

30  16    4 

L    Transit 

Egress  W. 

23  14  16 

L 

Shadow 

Egress 

30  17    7 

L    Shadow 

Egress  W. 

23  15  12 

L 

Occult 

Disapp.  W. 

31  10  59 

L    Occult 

Disapp.  W. 

24    9  10 

L 

EcUpse 

Reapp.  W. 

31  14  16  28.4 

W.— VUble  at  Waihington. 
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JANUARY. 

Pkasei  of  tie  Eelipira  of  the  Sal 

ellites  for  an  InTertiig  Tdcieope. 

III. 
IV. 

Not 

Eclipsed. 

FEBR 

UARY. 

d     b     m     ■ 

d     h     m     ■ 

n.    TFanedt 

Ingress 

1    2  13 

m. 

Occult. 

Roai^ 

6    2    8 

U.    Shadow 

Ingress 

1    4  21 

m. 

Eclipse 

Disi^ip. 

6    4  10  2L9 

n.    Transit 

Egress 

1    4  51 

m. 

Eclipse 

Reapp.  W. 

6    6  44    1^ 

U.    Shadow 

Egress  W. 

1    7    1 

u. 

Occult. 

Disapp.  W. 

6  10  21 

L    Transit 

Ingress  W. 

1    8.16 

n. 

Eclipse 

Reapp. 

6  15  14  54^ 

1.    Shadow 

Ingress  W. 

1    9  21 

I. 

Transit 

Ingress 

6  15  39 

L    Transit 

Egress  W. 

1  10  31 

I. 

Shadow 

Ingress 

6  16  48 

L    Shadow 

Egress  W. 

1  11  36 

L 

Transit 

Egress 

6  17  54 

1.    Occult. 

IHsapp. 

2    526 

L 

Shadow 

Egress 

6  19    3 

L    Eclipse 

Reapp.  W. 

2    8  45  26.8 

I. 

Occuh. 

Disapp. 

7  12  49 

in.    Transit 

Ingress  W. 

2    944 

L 

Eclipse 

Reapp. 

7  16  12    9^ 

EL    Transit 

Egress  W. 

2  12  21 

n. 

Transit 

Ingress 

8    442 

m.    Shadow 

Ingress  W. 

2  14    8 

n. 

Shadow 

Ingress  W. 

8    659 

m.    Shadow 

Egress 

2  16  52 

IL 

Transit 

Egress  W. 

8    720 

n.    Occult 

Disapp. 

2  21    9 

IL 

Shadow 

Egress  W. 

8    940 

a    Eclipse 

Reapp. 

3    1  57    2.0 

I. 

Transit 

Ingress  W. 

8  10    6 

L    Transit 

Ingress 

3    243 

L 

Shadow 

Ingress  W. 

8  11  16 

L    Shadow 

Ingress 

3    350 

L 

Transit 

Egress  W. 

8  12  21 

L    Transit 

Egress 

3    4  58 

I. 

Shadow 

Egress  W. 

8  13  31 

L    Shadow 

Egress  W. 

3    6    5 

L 

Occult 

Disapp.  W. 

9    7  17 

1.    Occult. 

Disapp. 

323  54 

I. 

Eclipse 

Reapp.,  W. 

9  10  41    8^ 

I.    Eclipse 

Reapp. 

4    3  14  19.7 

m. 

Transit 

Ingress  W. 

9  13  24 

VL    Transit 

Ingress 

4  15  29 

ni. 

Transit 

Egress 

9  16    3 

n.    Shadow 

Ingress 

4  17  40 

IIL 

Shadow 

Ingress 

9  18    9 

n.    Transit 

Egress 

4  18    5 

ra. 

Shadow 

Egress 

920  54 

n.    Shadow 

Egress 

4  20  20 

n. 

Occult 

Disapp. 

923  34 

L    Transit 

Ingress 

4  21  11 

n. 

EcUpse 

Reapp. 

10    4  32  45wO 

L    Shadow 

Ingress 

422  19 

L 

Transit 

Ingress 

10    4  34 

I.    Transit 

Egrpss 

4  23  26 

L 

Shadow 

Ingress  W. 

10    5  45 

I.    Shadow 

Egress 

5    034 

L 

Transit 

Egress  W. 

10    0  49 

L    Occult. 

Disapp. 

5  18  21 

I. 

Shadow 

Egress  W. 

10    8    0 

L    Eclipse 

Reapp. 

5  21  43  17.8 

L 

Occult 

Disapp. 

11     1  45 

in.  Occult. 

Disapp. 

523  29 

I. 

Eclipse 

Reapp. 

11    5  10    2.G 

W.— Vbiblet 
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1 
1. 

FEBRUARY. 

n.    Tmoflit 

Ingress 

d     b    m     ■ 

11  17  57 

L 

Shadow 

fngraes 

d     b    m      0 
19    2    9 

a.    Shadow 

Ingress 

11  dO  18 

L 

Transit 

Egress 

19    3    9 

n.    Transit 

Egress 

11  20  85 

L 

Shadow 

Egress 

19    4  24 

IL    Shadow 

Egress 

11^    0 

L 

Occult 

Disapp. 

19  22    5 

I.    Transit 

Ingress 

11  9S    9 

L 

Eclipse 

Reapp. 

20    1  34  49.0 

L    Shadow 

Ingress 

13    0  14 

m. 

Occult 

Disapp.  W. 

20    7    0 

L    Transit 

Egress 

12    1  17 

UL 

Occult 

Reapp.  W. 

20    9  41 

I.    Shadow 

Egrew 

12    229 

m. 

Eclipse 

Disapp.  W. 

20  12  11  41.0 

L    Occult 

Disapp. 

12  20  13 

in. 

Eclipse 

Reapp. 

20  14  47  37ii 

L    Eclipse 

Roapp. 

12  23  39    1.8 

n. 

Occult 

Disapp. 

20  15  18 

nL    Occult. 

Disapp. 

13    3  12 

L 

Transit 

Ingress 

20  19  22 

m.  Occult 

Reapp.  W. 

13    5  52 

IL 

Eclipse 

Reapp. 

20  20  26  14.9 

DL    EcUpse 

IMMipp.  W. 

13    8  10  46.9 

L 

Shadow 

Ingress 

20  20  38 

m.    EcUpse 

Reapp.  W. 

13  10  45  34.9 

L 

Transit 

Egress 

20  21  37 

n.    Occuk. 

Disapp.  W. 

13  12  48 

L 

Shadow 

Egress 

20  22  53 

L    Transit 

Ingress 

13  17  30 

L 

Occult 

Disapp. 

21  16  33 

n.    Eclipse 

Reapp. 

13  17  50  36.1 

L 

Eclipse 

Reapp. 

21  20    3  41.9 

L    Shadow 

Ingress 

13  18  43 

a 

Transit 

Ingress  W. 

22    944 

L    Transit 

Egress 

13  19  45 

n. 

Shadow 

Ingress  W. 

22  12  15 

L    Shadow 

Egress 

13  20  58 

n. 

Transit 

Egress  W. 

22  12  24 

L    Occult 

Disapp. 

14  14  41 

L 

Transit 

Ingress 

22  13  50 

L    Eclipse 

Reapp. 

14  18    7  54J2 

IL 

Shadow 

Egress 

22  14  57 

IL    Transit 

Ingress  W. 

15    7  12 

L 

Shadow 

Ingress 

22  15    7 

n.    Shadow 

Ingress  W. 

15    0  37 

L 

Transit 

Egress 

22  16    5 

n.    Transit 

BgMSS  W. 

15    9  51 

L 

Shadow 

Egress 

22  17  22 

L    Transit 

Ingress  W. 

15  11  58 

L 

Occult 

Disapp. 

23  11    2 

n.    Shadow 

Egress  W. 

15  12  19 

L 

EcUpse 

Reapp. 

23  14  32  42.8 

L    Shadow 

Ingress  W. 

15  13  12 

IIL 

Transit 

Ingress 

23  20  59 

L    Transit 

Egress 

15  14  13 

UL 

Transit 

Egress 

23  23  41 

L    Shadow 

Egress 

15  15  27 

in. 

Shadow 

Ingress 

24    2  10 

L    Occult 

Disapp.  W. 

16    9    9 

n. 

Occult 

Disapp. 

24    4  33 

L    EcHpse 

Reai^.  W. 

16  12  36  544 

nL 

Shadow 

Egress 

24    4  56 

m.    Transit 

Ingress 

16  17    9 

L 

Transit 

Ingress  W. 

24    8  18 

nL    Transit 

Egress 

16  19  50 

L 

Shadow 

Ingress  W. 

24    935 

m.    Shadow 

Ingress 

16  23    9 

n. 

EcUpse 

Reapp.  W. 

24    9  44    2.7 

IIL    Shadow 

Egress 

17    0  55 

L 

Transit 

Egress  W. 

24  10  33 

IL    Occult 

Disapp. 

17    2    3 

L 

Shadow 

Egress  W. 

24  11  51 

L    Transit 

Ingress  W. 

17    6  26 

L 

Occult 

Disapp. 

25    5  31 

n.    Eclipse 

Reapp.  W. 

17    7    8  22.4 

L 

Eclipse 

Reapp. 

25    9    1  37.9 

L    Shadow 

Ingress  W. 

17    7  41 

n. 

Transit 

Ingress 

2523    1 

L    Transit 

Egress  W. 

17    8  41 

n. 

Shadow 

Ingress 

26    1  34 

L    Shadow 

Egress  W. 

17    9  56 

n. 

Transit 

Egress 

26    1  41 

L    Occult 

Disapp. 

18    3  37 

L 

Transit 

Ingress 

26    346 

L    Eclipse 

Reai^.  W. 

18    7    5  49.0 

L 

Shadow 

Ingress 

26    4    4 

n.    Transit 

Ingress 

18  20  28 

n. 

Shadow 

Egress 

26    4  16 

n.    Shadow 

Ingress 

18  92  56 

L 

Transit 

Egress 

26    5    1 

n.    Transit 

Egress 

18  23    7 

L 

Shadow 

Egress  W. 

26    620 

L    Transit 

Ingress 

19    0  54 

L 

Occult 

Disapp. 

26  23  59 

U.    Shadow 

Egress 

19    138 

L 

Occult 

Reapp. 

27    3  30  38.4 
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. 

FEBRUARY. 

d      h     m      8 

d     h     m      ■ 

UL    Occult 

Disapp.  W. 

27  10  53 

L    Shadow 

Ingress 

27  22  33 

IIL    Occult 

Reapp. 

27  13  36 

IL    Eclipse 

Reapp. 

27  23    I  5U 

UL    Eclipse 

Disapp. 

27  16  12  30.0 

L    Transit 

Egress 

27  23  30 

n.    Occult 

Disapp. 

27  17  50 

L    Shadow 

Egress 

28    049 

m.    Eclipse 

Reapp. 

27  18  49  34.2 

L    Occult 

Disapp. 

28  18  28 

L    Transit 

Ingress 

27  21  15 

L    EcUpse 

Reapp. 

28  21  59  3L5 

Phaies  of  the  Eelipsei  of  the  Sat( 

Bllitei  for  an  InTerting  Teleieope. 

-  ft. 

IV.         Not  Eclipsed. 

•^ 

MAB 

ICH. 

d     h    m      ■ 

d     k    a      « 

n.    Transit 

Ingi«88  W. 

1  12  19 

L    Shadow 

Ingress 

5    559 

U.    Shadow 

Ingress 

1  14  53 

U.    Shadow 

Egress  W. 

5    654 

n.    Transit 

Egress 

1  14  59 

L    Transit 

Egress  W. 

5    6  55 

L    Transit 

Ingress 

1  15  43 

L    Shadow 

Egress  W. 

5    8  15 

L    Shadow 

Ingress 

1  17    1 

L    Occult 

Disapp. 

6    1  54 

n.    Shadow 

Egress 

1  17  35 

L    Eclipse 

Reapp. 

6    5262a8 

L    Tninsit 

Egress 

1  17  58 

UL    Occult 

Disapp. 

6  14  51 

L    Shadow 

Egress 

1  19  17 

IIL    Occult 

Reapp. 

6  17  35 

I.    Occult 

Disapp. 

2  12  56 

UL    Eclipse 

IMsapp. 

6  20  13  52L9 

L    Eclipse 

Reapp. 

2  16  28  32.6 

U.    Occult 

IMsapp. 

620  23 

UL    Transit 

Ingress 

3    053 

UL    Eclipse 

Reapp. 

6  22  52    4.7  1 

UL    Transit 

Egress 

3    336 

L    Transit 

Ingress 

623    9 

UL    Shadow 

Ingress  W. 

3    6  10 

L    Shadow 

Ingress 

7    028 

U.    Occult 

Disapp.  W. 

3    7    6 

L    Transit 

Egress 

7    1  24 

UL    Shadow 

Egress  W. 

3    8  57 

IL    Eclipse 

Reapp. 

7    1  37  25.5  ! 

L    Transit 

Ingress  W. 

3  10  11 

L    Shadow 

Egress 

7    244 

L    Shadow 

Ingress  W. 

3  11  30 

L    Occult 

Disaj^ 

720  23 

U.    Eclipse 

Reapp.  W. 

3  12  19  38.2 

L    EcUpee 

Reawp. 

7  23  55  22i) 

L    Transit 

Egress  W. 

3  12  26 

U.    Tninsit 

Ingress 

8  14  56 

1     L    Shadow 

Egress 

3  13  46 

U.    Shadow 

Ingress 

8  17  31 

1     L    Occult 

Disapp.  W. 

4    7  25 

U.    Transit 

Egress 

8  17  37 

L    Eclipse 

Reapp.  W. 

4  10  57  27.8 

I.    Transit 

Ingress 

8  17  38 

i    VL    Transit 

Ingress 

5    1  37 

L    Shadow 

Ingress 

8  18  57 

1    U.    Shadow 

Ingress 

5    4  12 

L    Transit 

Egress 

8  19  53 

U.    Transit 

Egress 

5    4  17 

U.    Shadow 

Egress 

8  20  18 

L    Transit 

Ingress 

5    4  40 

L    Shadow 

Egress 

8  21  13 

W.—VWbl*  mX  WMhtecton. 
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MARCH. 

L    Occult 

Disapp. 

d      h     m       ■ 

9  14  52 

L 

Transit 

Ingress 

d     h    m      • 

17  14    3 

L    Eclipse 

Beapp. 

9  18  24  23.1 

m. 

Shadow 

Ingress 

17  14  10 

ni.    Transit 

Ingress 

10    4  52 

L 

Shadow 

Ingress 

17  15  21 

m.    Tninsit 

Egress  W. 

10    7  37 

L 

Transit 

Egress 

17  16  18 

IL    Occult. 

Disapp.  W. 

10    9  41 

HI. 

Shadow 

Egress 

17  17    0 

m.    Shadow 

Ingress  W. 

10  10  10 

n. 

Eclipse 

Reapp. 

17  17  30  42.8 

L    Transit 

Ingress  W. 

10  12    7 

L 

Shadow 

Egress 

17  17  37 

m.    Shadow 

Egress 

10  12  58 

I. 

Occult 

Disapp. 

18  11  17 

L    Shadow 

Ingress 

10  13  26 

L 

Eclipse 

Reapp. 

18  14  49    8.5 

L    Transit 

Egress 

10  14  22 

n. 

Transit 

Ingress  W. 

19    6  56 

(L    Eclipse 

Reapp. 

10  14  55  11.4 

L 

Transit 

Ingress  W. 

19    8  32 

I.    Shadow 

Egress 

10  15  42 

u. 

Shadow 

Ingress  W. 

19    9  29 

L    Occult 

Disapp.  W. 

11    9  21 

n. 

Transit 

Egress  W. 

19    9  39 

L    Eclipse 

Reapp. 

11  12  53  18.4 

L 

Shadow 

Ingress  W. 

19    9  50 

n.    Transit 

Ingress 

12    4  IG 

L 

Transit 

Egress  W. 

19  10  47 

L    Transit 

Ingress  W. 

12    6  36 

L 

Shadow 

Egress 

19  12    6 

n.    Shadow 

Ingress  W. 

12    6  50 

n. 

Shadow 

Egress 

19  12  12 

IL    Transit 

Egress  W. 

12    6  57 

L 

Occult 

Disapp. 

20    5  47 

L    Shadow 

Ingress  W. 

12    7  54 

L 

Eclipse 

Reapp.  W. 

20    9  18    9.3 

L    Transit 

Egress  W. 

12    8  51 

in. 

Occult 

Disapp. 

20  22  58 

n.    Shadow 

Egress  W. 

12    9  33 

n. 

Occult 

Disapp. 

21    1  36 

L    Shadow 

Egress  W. 

12  10  10 

ffl. 

Occult 

Reapp. 

21    1  44 

L    Occult 

Disapp. 

13    3  50 

L 

Transit 

Ingress 

21    3    1 

L    Eclipse 

Reapp.  W. 

13    7  22  19.4 

m. 

Eclipse 

Disapp. 

21    4  15  18.1 

m.    Occult 

Disapp. 

13  18  53 

L 

Shadow 

Ingress 

21    4  19 

m.    Occult 

Reapp. 

13  21  38 

L 

Transit 

Egress 

21    5  17 

IL    Occult 

Disapp. 

13  22  59 

L 

Shadow 

Egress  W. 

21    6  35 

m.    Eclipse 

Disapp. 

14    0  14  37.6 

u. 

Eclipse 

Reapp.  W. 

21    6  48  27.8 

L    Transit 

Ingress 

14    1    5 

UL 

Eclipse 

Reapp.  W. 

21    6  55  44.7 

L    Shadow 

Ingress 

14    2  23 

L 

Occuh 

Disapp. 

22    0  16 

m.    Eclipse 

Reapp. 

14    2  53  56.8 

L 

Eclipse 

Reapp. 

22    3  47    1.9 

L    Transit 

Egress 

14    3  20 

n. 

Transit 

Ingress 

22  20  17 

n.    Eclipse 

Reapp. 

14    4  12  57.4 

L 

Transit 

Ingress 

22  21  30 

L    Shadow 

Egress 

14    4  39 

L 

Shadow 

Ingress 

22  22  47 

L    Occult 

Disapp. 

14  22  19 

u. 

Shadow 

Ingress 

22  22  48 

L    Eclipse 

Reapp. 

15    1  51  12.4 

a 

Transit 

Egress 

22  22  58 

n.    Transit 

Ingress 

15  17  36 

L 

Transit 

Egress 

2223  46 

L    Transit 

Ingress 

15  19  34 

L 

Shadow 

Egress 

23    1    3 

IL    Shadow 

Ingress 

15  20  10 

n. 

Shadow 

Egress 

23    1  31 

n.    Transit 

Egress 

15  20  17 

L 

Occult 

Disapp. 

23  18  45 

L    Shadow 

Ingress 

15  20  52 

L 

Eclipse 

Reapp. 

23  22  16    2.6 

L    Transit 

Egress 

15  21  49 

m. 

Transit 

Ingress 

24  13    2 

n.    Shadow 

Egress 

15  22  53 

n. 

Occult 

Disapp. 

24  14  56 

L    Shadow 

Egress 

15  23    8 

m. 

Transit 

Egress 

24  15  49 

L    Occult 

Disapp. 

16  16  48 

I. 

Transit 

Ingress 

24  15  59 

L    Eclipse 

Reapp. 

16  20  20  13.5 

L 

Shadow 

Ingress 

24  17  16 

m.    Transit 

Ingress  W. 

17    8  55 

m. 

Shadow 

Ingress 

24  18  10 

UL    Transit 

Egress  W. 

17  11  41 

L 

Transit 

Egress 

24  18  15 

n.    Occult 

Disapp. 

17  12  18 

L 

Shadow 

Egress 

24  19  32 
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MARCH 

• 

IL    Eclipse 

Reapp. 

d     h    m      » 

34  3©    6  12.7 

m. 

Eclipse 

Reapp.  W. 

d      b     m      s 

28  10  57  13.6 

ffl.    Shadow 

Egress 

94  21    1 

L 

Occult 

Disapp. 

29    2  14 

I.    Occult 

Disapp. 

25  13  15 

L 

Eclipse 

Reapp. 

29    5  42  49.8 

L    Eclipse 

Reapp. 

25  16  44  57.1 

a 

Transit 

Ingress 

29  22  59 

n.    Transit 

Ingress  W« 

26    938 

I. 

Transit 

Ingress 

29  23  27 

L    Transit 

Ingress  W. 

26  10  29 

L 

Shadow 

bigress 

30    042 

L    Shadow 

Ingress  W. 

26  11  45 

IL 

Shadow 

bigress 

30    1  26 

n.    Shadow 

Ingress 

26  12    7 

n. 

Transit 

Egress 

30    1  41 

n.    Transit 

Egress 

26  12  19 

L 

Transit 

Egress 

30    1  43 

L    Transit 

Egress 

26  12  45 

L 

Shadow 

Egress 

30    258 

I.    Shadow 

Egress 

26  14    1 

n. 

Shadow 

Egress 

30    4  10 

U.    Shadow 

Egress 

26  14  50 

I. 

Occult 

Disapp. 

30  20  43 

I.    Occult 

Disapp.  W. 

27    744 

I. 

Eclipse 

Reapp. 

31    0  11  49.8 

I.    EcUpse 

Reapp.  W. 

27  11  J3  57.6 

m. 

Transit 

Ingress 

31  17  13 

m.  Occult 

Disapp. 

28    3    7 

n. 

Occult 

Disq>p. 

31  17  36 

n.  Occult 

Disapp. 

28    4  16 

1. 

Transit 

Ingress 

31  17  57 

I.    Transit 

Ingress 

28    4  58 

I. 

Shadow 

digress 

31  19  11 

IIL    Occult 

Reapp. 

28    554 

m. 

Transit 

Egre« 

31  20    1 

L    Shadow 

Ingress 

2»   6  13 

L 

Transit 

Egress 

31  20  13 

L    Transit 

Egrees  W. 

28    7  14 

L 

Shadow 

Egress 

31  21  27 

m.    Ecfipse 

IM8qpp.W. 

28    8  15  39.8 

m. 

Shadow 

Ingress 

31  22  11 

I.    Shadow 

Egi«»  W. 

28    829 

IL 

EcUpse 

Roiqip. 

31  22  41  4Ld 

n.    EcHpse 

Rei^p.  yfm 

28    9  23  5&7 

Pktiei  of  tke  Eelipset  of  the  Sate] 

tlitei  fof  an  In?ertiiig  Teleieope. 

^ 

y    ^ 

m. 

IV 

•r 

L 

y       ^ 

API 

IIL. 

in.    Shadow 

Egresa 

d     h     m     ■ 

1    1    3 

Q. 

Transit 

Egress 

d     h     m     • 

2  15    3 

L    Occult 

Disapp. 

1  15  13 

L 

Shadow 

Egress 

2  15  55 

I.    Eclipse 

Reapp. 

1  18  40  4a7 

n. 

Shadow 

Egress 

2  17  29 

n.    Transit 

Ingress 

2  12  21 

L 

Occult 

Disapp.  W. 

3    943 

L    Transit 

Ingress 

2  12  26 

L 

Eclipse 

Reapp. 

3  13    9  4a7 

L    Shadow 

Ingress 

2  13  39 

L 

Transit 

Ingress  W. 

4    656 

I.    Transit 

Egress 

2  14  42 

IL 

Occult 

Disapp.  W. 

4    656 

n.    Shadow 

Ingress 

2  14  45 

IIL 

Occult 

Disapp.  W. 

4    7  19 
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\ 

VASH1NGT0> 

f  ME 
IIL. 

;an  timi 

API 

d      li     in      ■ 

d      Ii     m      R      ! 

L    Shadow 

Ingress  W. 

4    8    8 

m. 

Eclipse 

Disapp. 

11  16  16  49.4 

1     L    Transit 

Egress  W. 

4    J)  12 

HI. 

Eclipse 

Reapp. 

11  19    0  36.8 

:  ni.   Occult. 

Reapp.  W. 

4  10    8 

I. 

Occult 

Disapp. 

12    6  12 

I.    Shadow 

Egress  W. 

4  10  24 

I. 

Eclipse 

Reapp.  W. 

12    9  34  17.5 

U.    Eclipse 

Reapp. 

4  11  59  24.4 

I. 

Transit 

Ingi*ess 

13    3  25 

in    Eclipse 

Disapp. 

4  12  16    2^ 

11. 

Transit 

Ingress 

13    4  29 

m.    Eclipse 

Reapp. 

4  14  r>8  42.9 

L 

Shadow 

Ingress 

13    4  32 

L    Occult. 

Disapp. 

5    4  12 

1. 

Transit 

Egress 

13    5  41 

L    EcKpse 

Reapp.  W. 

5    7  38  35.2 

11. 

Shadow 

Ingress 

13    6  42 

L    Transit 

Ingress 

6    1  25 

I. 

Shadow 

Egress 

13    6  48 

n.    Transit 

Ingress 

6    1  43 

n. 

Transit 

Egress  W. 

13    7  11 

L    Shadow 

Ingress 

6    237 

IL 

Shadow 

Egress  W. 

13    9  26 

L    Transit 

Egress 

6    3  41 

I. 

Occult 

Disapp. 

14    0  42 

n.    Shadow 

Ingress 

6    4    4 

L 

Eclipse 

Reapp. 

14    4    3  15.5 

n.    Transit 

Egress 

6    4  25 

L 

Transit 

Ingress 

14  21  54 

L    Shadow 

Egress 

6    4  53 

IL 

Occult 

Disapp. 

14  23    0 

n.    Shadow 

Egress 

6    648 

L 

Shadow 

Ingress 

14  23    1 

L    Occult. 

Disapp. 

622  42 

L 

Transit 

Egress 

15    0  10 

L    Eclipse 

Reapp. 

7    2    734.3 

L 

Shadow 

Egress 

15    1  17 

L    Transit 

Ingress 

7  19  55 

in. 

Transit 

Ingress 

15    1  43 

n.    Occult. 

Disapp. 

7  20  17 

Q. 

Eclipse 

Reapp. 

15    3  52  36.3 

L    Shadow 

Ingress 

7  21    6 

in. 

Transit 

Egress 

15    4  33 

m.    Transit 

Ingress 

7  21  26 

nL 

Shadow 

Ingress 

15    6  11 

L    Transit 

Egress 

.   7  22  11 

IIL 

Shadow 

Egress  W. 

15    9    5 

L    Shadow 

Egress 

723  22 

L 

Occult- 

Disapp. 

15  19  12 

m.    Transit 

Egress 

8    0  16 

I. 

Eclipse 

Reapp. 

15  22  32    9.7 

IL    Eclipse 

Reapp. 

8    1  17    9.0 

I. 

Transit 

Ingress 

16  16  24 

m.    Shadow 

Ingress 

8    2  11 

L 

Shadow 

Ingress 

16  17  30 

ffl.    Shadow 

Egress 

8    5    4 

n. 

Transit 

Ingress 

16  17  52 

L    Occult. 

Disapp. 

8  17  12 

L 

Transit 

Egress 

16  18  40 

L    Eclipse 

Reapp. 

8  20  36  27.6 

I. 

Shadow 

Egress 

16  19  46 

I.    Transit 

Ingress 

9  14  25 

n. 

Shadow 

Ingress 

16  20    1 

n.    Transit 

Ingress 

9  15    6 

n. 

Transit 

Egress 

16  20  34 

L    Shadow 

Ingress 

9  15  35 

IL 

Shadow 

Egress 

16  22  46 

L    Transit 

Egress 

9  16  41 

L 

Occult 

Disapp. 

17  13  42 

n.    Shadow 

Ingress 

9  17  23 

L 

Eclipse 

Reapp. 

17  17    1    5.9 

n.    Transit 

Egress 

9  17  48 

I. 

Transit 

Ingress 

18  10  54 

L    Shadow 

Egress 

9  17  51 

L 

Shadow 

Ingress 

18  11  58 

n.    Shadow 

Egress 

920    7 

n. 

Occult 

Disapp. 

18  12  22 

L    Occult. 

Disapp. 

10  11  42 

L 

Transit 

Egress 

*  18  13  10 

L    EcUpse 

Reapp. 

10  15    5  2a7 

L 

Shadow 

Egress 

18  14  15 

I.    Transit 

11    8  55 

ni. 

Occult 

Disapp. 

18  15  53 

n.    Occult. 

Disapp.  W. 

11  .9  38 

n. 

Eclipse 

Reapp. 

18  17  10  18.9 

L    Shadow 

Ingress  W. 

11  10    4 

UL 

Occult 

Reapp. 

18  18  44 

L    Transit 

Egress 

11  11  11 

m. 

Eclipse 

Disapp. 

18  20  17  2a9 

DL    Occult. 

Disapp. 

11  11  35 

IIL 

Eclipse 

Reapp. 

18  23    2  17.5  , 

L    Shadow 

Egress 

11  12  20 

L 

Occult 

Disapp.  W. 

19    8  12 

m.  Occult. 

Reapp. 

11  14  24 

I. 

Eclipse 

Reapp. 

19  11  29  55.7 

IL    Eclipse 

Reapp. 

11  14  34  51.7 

L 

Transit 

Ingress 

20    524 

58 
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APRIL, 

d      h     ra      s    ' 

d      h     m      ■ 

I.    Shadow 

Ingress 

20    ^^ 

L 

Transit 

Egress 

25  15  10 

IL    Transit 

Ingress 

20    7  16 

I. 

Shadow 

Egress 

25  16  10          1 

I.    Transit 

Egress  W. 

20    7  40 

IL 

Eclipse 

Reapp. 

25  19  45  46.8  1 

L    Shadow 

Egress  W. 

20    844 

m. 

Occult. 

Disapp. 

25  20  14 

n.    Shadow 

Ingress  VV. 

20    9  20 

OL 

Occult. 

Reapp. 

25  23    6 

n.    Transit 

Egress  W. 

20    9  58 

m. 

Eclipse 

Disapp. 

26    0  18  25i) 

n.    Shadow 

Egress 

20  12    5 

m. 

Eclipse 

Reapp. 

26    3    3  25.3 

L    Occult. 

Disapp. 

21    2  42 

L 

Occult. 

Disapp. 

26  10  12 

I.    Eclipse 

Reapp. 

21    5  58  52.3 

L 

Eclipse 

Reapp. 

26  13  25  29.0 

I.    Transit 

Ingress 

21  23  54 

L 

Transit 

Ingress 

27    724 

L    Shadow 

Ingress 

22    0  56 

L 

Shadow 

Ingress  W. 

27    822 

n.    Occult. 

Disapp. 

22    1  44 

I. 

Transit 

Egress  W. 

27    9  40 

I.    Transit 

Egress 

22    2  10 

IL 

Transit 

Ingress 

27  10    3 

L    Shadow 

Egress 

22    3  13 

L 

Shadow 

Egress 

27  10  39 

m.    Transit 

Ingress 

22    6    1 

IL 

Shadow 

Ingress 

27  11  58 

[I.    Eclipse 

Reapp. 

22    6  28    a8 

IL 

Transit 

Egress 

27  12  46 

UL    Transit 

Egress  W. 

22    8  52 

n. 

Shadow 

Egress 

27  14  43 

m.    Shadow 

Ingress  W. 

22  10  11 

L 

Occult. 

Disapp. 

28    4  42 

ni.    Shadow 

Egress 

22  13    6 

L 

Eclipse 

Reapp.  W. 

28    7  54  24^ 

L    Occult. 

Disapp. 

22  21  12 

1. 

Transit 

Ingress 

29    1  54 

IV.    Shadow 

Ingress 

22  21  34 

L 

Shadow 

Ingress 

29    2  51 

IV.    Shadow 

Egress 

2222    0 

L 

Transit 

Egress 

29    4  10 

L    Eclipse 

Reapp. 

23    0  27  43.5 

IL 

Occult. 

Disapp. 

29    4  29 

L    Transit 

Ingress 

23  18  24 

L 

Shadow 

Egress 

29    5    8 

L    Shadow 

Ingress 

23  19  25 

a 

Eclipse 

Reapp.  W. 

29    9    3  32.0 

n.    Transit 

Ingress 

23  20  39 

m. 

Transit 

Ingress 

29  10  21 

I.    Transit 

Egress 

23  20  40 

UL 

Transit 

Egress 

29  13  14 

L    Shadow 

Egress 

23  21  42 

m. 

Shadow 

Ingress 

29  14  10          1 

n.    Shadow 

Ingress 

23  22  39 

m. 

Shadow 

Egress 

29  17    7 

n.    Transit 

Egress 

23  23  22 

L 

Occult 

Disapp. 

29  23  12 

n.    Shadow 

Egress 

24    1  24 

L 

Eclipse 

Reapp. 

30    2  23  14.5 

L    Occult. 

Disapp. 

24  15  42 

L 

Transit 

Ingress 

30  20  24 

L    Eclipse 

Reapp. 

24  18  56  40.4 

L 

Shadow 

Ingress 

30  21  19 

L    Transit 

Ingress. 

25  12  54 

L 

Transit 

Egress 

30  22  40 

L    Shadow 

Ingress 

25  13  53 

U. 

Transit 

Ingress 

30  23  27 

n.    Occult. 

Disapp. 

25  15    6 

L 

Shadow 

Egress 

30  23  36 

Phases  of  the  Eclipses  of  the  Sat 

ellitei 

( for  an  Inverting  Telescope. 

a 

N 

IIL 

c 

^ 

1 

c 

""H      • 

K. 

^     .d      K 

'  ^ 

y     •' 

IV. 

Not 

Eclipsed. 
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MAY. 

n.    Shadow 

Ingress 

d     b    m       > 

1    1  17 

L 

Occult. 

Disapp. 

d     h    ra      ■ 

8  19  44 

IL    Transit 

Egress 

1    2  10 

L 

Eclipse 

Reapp. 

8  22  47  34.4 

U.    Shadow 

Egress 

14    2 

IV. 

Transit 

Ingress 

9    7  41 

IV.    Eclipse 

Disapp. 

1    6  45  18.6 

IV. 

Transit 

Egress  W. 

9    825 

IV.    Eclipse 

Reapp. 

1    7  20    7.8 

IV. 

Shadow 

Ingress 

9  15  15 

L    Occult 

Disapp. 

1  17  42 

IV. 

Shadow 

Egress 

9  16  32 

L    Eclipse 

Reapp. 

1  20  52  10.1 

L 

Transit 

Ingress 

9  16  55 

L    Transit 

Ingress 

2  14  54 

L 

Shadow 

Ingress 

9  17  43 

L    Shadow 

Ingress 

2  15  48 

L 

Transit 

Egress 

9  19  11 

I.    Transit 

Egress 

2  17  10 

L 

Shadow 

Egress 

920    0 

IL    Occult. 

Disapp. 

2  17  52 

n. 

Occult 

Disapp. 

920  38 

L    Shadow 

Egress 

2  18    5 

n. 

Eclipse 

Reapp. 

10    0  56  46.3 

n.    Eclipse 

Reapp. 

2  22  21  15.8 

nL 

Occult 

Disapp. 

10    4  59 

111.    Occult. 

Disapp. 

3    035 

ffl. 

Occult 

Reapp.  W. 

10    7  54 

in.    Occult. 

Reapp. 

3    329 

m. 

Eclipse 

Disapp.  W. 

10    8  18  53.9 

IIL    Eclipse 

Disapp. 

3    4  18  44.8 

m. 

Eclipse 

Reapp. 

10  11    7    3.3 

m.    Eclipse 

Reapp. 

3    7    5  49.4 

I. 

Occult 

Disapp. 

10  14  14 

L    Occult. 

Disapp. 

3  12  13 

L 

Eclipse 

Reapp. 

10  17  16  20.6 

L    EcUpse 

Disapp. 

3  15  20  57.6 

L 

Transit 

Ingress 

11  11  25 

L    Transit 

Ingress  W 

.      4    924 

L 

Shadow 

Ingress 

11  12  11 

L    Shadow 

Ingress 

4  10  17       • 

L 

Transit 

Egress 

11  13  41 

L    Transit 

Egress 

4  11  40 

L 

Shadow 

Egress 

11  14  28 

L    Shadow 

Egress 

4  12  34 

n. 

Transit 

Ingress 

11  15  40 

n.    Transit 

Ingress 

4  12  51 

U. 

Shadow 

Ligress 

11  17  13 

IL    Shadow 

Ingress 

4  14  36 

IL 

Transit 

Egress 

11  18  24 

n.    Transit 

Egress 

4  15  34 

n. 

Shadow 

Egress 

11  19  59 

n.    Shadow 

Egress 

4  17  21 

L 

Occult 

Disapp.  W. 

12    8  44 

L    Occult.     ■ 

Disq^p. 

5    643 

L 

Eclipse 

Reapp. 

12  11  45  12.9 

L    Eclipse 

Reapp. 

5    9  49  51.5 

1. 

Transit 

Ingress 

13    5  55 

L    Transit 

Ingress 

6    3  54 

L 

Shadow 

Ingress 

13    6  40 

L    Shadow 

Ingress 

6    4  45 

L 

Transit 

Egress  W. 

13    8  11 

L    Transit 

Egress 

6    6  10 

L 

Shadow 

Egress  W. 

13    8  57 

L    Shadow 

Egress 

6    7    2 

n. 

Occult 

Disapp. 

13  10    1 

n.    Occult. 

Disapp. 

6    7  15 

IL 

Eclipse 

Reapp. 

13  14  14  32.2 

n.    Eclipse 

Reapp. 

6  11  39    1.3 

ffl. 

Transit 

Ingress 

13  19    8 

m.    Transit 

Ingress 

6  14  44 

ffl. 

Transit 

Egress 

13  22    3 

m.    Transit 

Egress 

6  17  38 

ffl. 

Shadow 

Ingress 

13  22  10 

m.    Shadow 

Ingress 

6  18  10 

ffl. 

Shadow 

Egress 

14    1    9 

ffl.    Shadow 

Egress 

6  21    8 

1. 

Occult 

Disapp. 

14    3  14 

L    Occult. 

Disapp. 

7    1  13 

L 

Eclipse 

Reapp. 

14    6  14    0.1 

L    Eclipse 

Reapp. 

7    4  18  40.2 

L 

Transit 

Ingress 

15    0  25 

L    Transit 

Ingress 

722  25 

L 

Shadow 

Ingress 

15    1    9 

L    Shadow 

Ingress 

7  23  14 

L 

Transit 

Egress 

15    2  41 

L  '  Transit 

Egress 

8    0  41 

L 

Shadow 

Egress 

15    3  26 

L    Shadow 

Egress 

8    1  31 

n. 

Transit 

Ingress 

15    5    5 

IL    Transit 

Ingress 

8    2  15 

n. 

Shadow 

Ingress 

15    6  31 

II.    Shadow 

Ingress 

8    3  54 

fl. 

Transit 

Egress 

15    7  49 

IL    Transit 

Egress 

8    4  59 

IL 

Shadow 

Egress 

15    9  18 

a    Shadow 

Egress 

8    6  40 

L 

Occult 

Disapp. 

15  21  45 

W.— Vblble  ftt  WJitihington. 


460     JUPITER'S  SATELLITES,  1871. 


WASHINGTON  MEAN  TIME. 

MAY. 

d     b     m      B 

d      h     m      • 

L    Eclipse 

Reapp. 

16    0  42  52.7 

I. 

Transit 

Egress 

23  23  13 

I.    Tranait 

Ingress 

16  18  56 

I. 

Shadow 

Egress 

23  23  50 

L    Shadow 

Ingress 

16  19  37 

IL 

Occult 

Disapp. 

24    2  13 

L    Transit 

Egress 

16  21  12 

n. 

Eclipse 

Reapp. 

24    6    7  54^2 

L    Shadow 

Egress 

16  21  54 

HL 

Occult 

Disapp. 

24  13  50 

n.    Occult 

Disapp. 

16  23  25 

L 

Occult 

Disapp. 

24  18  16 

n.    Eclipse 

Reapp. 

17    3  32  18.6 

m. 

Eclipse 

Reapp. 

24  19    8  45^ 

in.    Occult 

Disapp. 

17    9  24 

L 

Eclipse 

Reapp. 

24  21    6  48.5 

IIL    Eclipse 

Reapp. 

17  15    7  55.9 

L 

Transit 

Ingress 

25  15  27 

L    Occult 

Disapp. 

17  16  15 

L 

Shadow 

Ingress 

25  16    2 

IV.    Occult 

Disapp. 

17  17  58 

L 

Transit 

Egress 

25  17  44 

IV.    Occult 

Reapp. 

17  19    0 

L 

Shadow 

Egress 

25  18  19 

L    Eclipse 

Reapp. 

17  19  11  36.7 

n. 

Tnwsit 

Ingress 

25  21  19 

IV.    Eclipse 

Disapp. 

18    0  39  31.0 

n. 

Shadow 

Ingress 

25  22  27 

IV.    Eclipse 

Reapp. 

18    1  45  42.8 

u. 

Transit 

Egress 

26    0    4 

I.    Transit 

Ingress 

18  13  26 

IL 

Shadow 

Egress 

26    1  14 

L    Shadow 

Ingress 

18  14    6 

IV. 

Transit 

Ingress 

26    3  52 

I.    Transit 

Egress 

18  15  42 

IV. 

Transit 

Egress 

26    5  14 

I.    Shadow 

Egress 

18  16  23 

IV. 

Shadow 

Ingress 

26    9  16 

n.    Transit 

Ingress 

18  18  29 

IV. 

Shadow 

Egress 

26  10  49 

U.    Shadow 

Ingress 

18  19  50 

L 

Occult 

Disapp. 

26  12  47 

II.    Transit 

Egress 

18  21  14 

I. 

Eclipse 

Reapp. 

26  15  35  37.6 

n.    Shadow 

Egress 

18  22  37 

L 

Transit 

Ingress 

27    957 

L    Occult 

Disapp. 

19  10  45 

L 

Shadow 

Ingress 

27  10  30 

L    Eclipse 

Reapp. 

19  13  40  28.2 

L 

Transit 

Egress 

27  12  14 

I.    Transit 

Ingress 

20    7  56 

L 

Shadow 

Egress 

27  12  47 

L    Shadow 

Ingress  W. 

20    835 

n. 

Occult 

Disi^p. 

27  15  37 

L    Transit 

Egress 

20  10  12 

n. 

Eclipse 

Reapp. 

27  19  25  40^ 

L    Shadow 

Egress 

20  10  52 

IIL 

Transit 

Ingress 

28    4    1 

IL    Occult 

Disapp. 

20  12  49 

DL 

Shadow 

Ingress 

28    6  10 

n.    Eclipse 

Reapp. 

20  16  50    5.4 

HL 

Transit 

Egress 

28    658 

m.    Transit 

Ingress 

20  23  34 

I. 

Occult 

Disapp. 

28    7  17 

m.    Shadow 

Ingress 

21    2  10 

in. 

Shadow 

Egress 

28    9  11 

m.    Transit 

Egress 

21    2  30 

L 

Eclipse 

Reapp. 

28  10    4  22L0 

IIL    Shadow 

Egress 

21    5  10 

L 

Transit 

Ingress 

29    427 

L    Occult 

Disapp. 

21    5  16 

L 

Shadow 

Ingress 

29    459 

L    Eclipse 

Reapp.  W. 

21    8    9  14.1 

L 

Transit 

Egress 

29    644 

I.    Transit 

Ingress 

22    226 

L 

Shadow 

Egress 

29    7  16 

L    Shadow 

Ingress 

22    3    4 

IL 

Transit 

Ingress 

29  10  44 

L    Transit 

Egress 

22    4  43 

n. 

Shadow 

Ingress 

29  11  45 

L    Shadow 

Egress 

22    5  21 

n. 

Transit 

Egress 

29  13  30 

n.    Transit 

Ingress 

22    7  54 

n. 

Shadow 

Egress 

29  14  33 

II.    Shadow 

Ingress 

22    9    8 

L 

Occuh. 

Disapp. 

30    1  48 

n.    Transit 

Egress 

22  10  39 

L 

Eclipse 

Reapp. 

30    4  33  11.4 

11.    Shadow 

Egress 

22  11  55 

L 

Transit 

Ingress 

30  22  57 

I.    Occult 

Disapp. 

22  23  46 

L 

Shadow 

Ingress 

30  23  27 

L    Eclipse 

Reapp. 

23    2  38    5.1 

I. 

Transit 

Egress 

31    1  14 

I.    Transit 

Ingress 

23  20  56 

I. 

Shadow 

Egress 

31    1  44 

L    Shadow 

Ingress 

23  21  33 

n. 

Occult 

Disapp. 

31    5    I 

W.—VUible  lit  WfwhliigtOD. 


JUPIT£R'S  SAT£L.L.ITC:S9  1^71.      461 

WASHINGTON  MEAN  TTMR 

MAY. 

d     h     m      • 

d     b     m     8 

0.    Eclipse 

Reapp. 

31    8  43  33.4 

I.    Eclipse 

Reapp. 

31  23    1  53.3 

OL    Occult. 

Disapp. 

31  18  18 

HL    Eclipse 

Reapp. 

31  23    9  58.6 

L    Occult 

Disapp. 

31  30  18 

Phatei  of  the  leliptei  of  the  SaUllitei  for  an  In?erting  Telescope. 

'  ^ 

/   *' 

-¥ 

^.- 

-  fe 

— -j     • 

".  ? 

r 
• 

The  Satellites  are  not  visible  firom  Jane  let  to  July  3lBt,  Jupiter  being  too  near  the  Sun. 

AUGUST. 

d     h     m     N 

d    .h     ra     g 

L    Shadow 

EgreBS 

1    026 

n.    Transit 

Ingress 

5    1  37 

L    Transit 

Egreas 

1    058 

n.    Shadow 

Egress 

5    3  16 

IV.    Shadow 

Ingress 

1    9    1 

n.    Transit 

Egress 

5    4  28 

a    Shadow 

Ingress 

111    8 

L    Eclipse 

Disq>p. 

5    8  27  39.8 

lY.    Shadow 

Egress 

1  11  41 

L    Occult 

Reapp. 

5  11  19 

n.    Transit 

Ingress 

1  12  13 

I.    Shadow 

Ingress 

6    534 

IL    Shadow 

Egress 

1  13  58 

L    Transit 

Ingress 

6    6  10 

IV.    Transit 

Ingress 

1  14    1 

L    Shadow 

Egress 

6    7  52 

n.    Transit 

Egress 

1  15    4 

I.    Transit 

Egress 

6    828 

IV.    Transit 

Egress 

1  16  57 

IL    Eclipse 

Disapp. 

6  18  39  11.3 

L    Eclipse 

Disq>p. 

1  19  30  43.8 

n.    Occult 

Reapp. 

622  43 

L    Occult 

Reapp. 

1  22  19 

L    Eclipse 

Disapp. 

7    2  56    6.1 

L    Shadow 

Ingress 

2  16  37 

I.    Occult 

Reaw*. 

7    5  49 

L    Transit 

Ingress 

2  17  10 

m.    Shadow 

Ingress 

722    1 

L    Shadow 

Egress 

2  18  55 

I.    Shadow 

Ingress 

8    0    2 

L    Transit 

Egress 

2  19  28 

UL    Transit 

Ingress   • 

8    034 

n.    EcUpse 

Dis^>p. 

3    5  21  35.6 

L    Transit 

Ingress 

8    040 

n.    Occult 

Reapp. 

3    9  18 

m.    Shadow 

Egress 

8    1  12 

I.    Eclipse 

Disapp. 

3  13  59  10.6 

L    Shadow 

Egress 

8    220 

L    Occult 

Reapp. 

3  16  49 

L    Transit 

Egress 

8    258 

m.    Eclipse 

Disapp. 

4    8  13  21.2 

UL    Transit 

Egress 

8    348 

L    Shadow 

Ingress 

4  11    5 

n.    Shadow 

Ingress 

8  13  43 

L    Transit 

Ingress 

4  11  40 

n.    Transit 

Ingress 

8  15    0 

I.    Shadow 

Egress 

4  13  25 

n.    Shadow 

Egress 

8  16  33 

HL    Occult 

Reapp. 

4  13  41 

n.    Transit 

Egress 

8  17  52 

•     L    Transit 

Egress 

4  13  58 

L    Eclipse 

Disapp. 

8  21  24  305 

(L    Shadow 

Ingress 

5    026 

L    Occult 

Reapp. 

9    0  19 

W.—Visible  at  Woshington. 
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WASHINGTON  MEAN  TIME. 

AUGUST. 

d     h     ra     • 

d      h     m      • 

L    Shadow 

Ingress 

9  18  31 

L 

Trriiisit 

Egress 

16  23  29 

IV.    Eclipse 

Disapp. 

9  18  31  56.7 

IL 

EcUpse 

Disapp. 

17  10  33  27.3 

I.    Transit 

Ingress 

9  19  10 

IL 

Occult 

Reapp. 

17  14  57 

L    Shadow 

Egresa 

9  20  49 

L 

Eclipse 

Disapp. 

17  17  46  46.8 

IV.    Eclipse 

Reapp. 

9  21    9    7.3 

L 

Occult 

Reapp. 

17  20  49 

L    Transit 

Egress 

9  21  28 

.IV. 

Shadow 

Ingress 

18    2  58 

IV.    Occult. 

Disapp. 

10    0  41 

IV. 

Shadow 

Egress 

18    5  50 

rV.    Occult 

Reapp. 

10    3  46 

IV. 

Transit 

Ingress 

18  10  18 

n.    Eclipse 

Disapp. 

10    7  57  29.0 

IV. 

Transit 

Egress 

18  13  31 

IL    Occult 

Reapp. 

10  12    7 

L 

Shadow 

Ingress 

18  14  53 

L    Eclipse 

Disapp.  W. 

10  15  53    1.8 

L 

Transit 

Ingress  W. 

18  15  41 

L    Occult 

Reapp. 

10  18  49 

m. 

Eclipse 

Disapp.  W. 

18  16  10  30^ 

m.    Eclipse 

Disapp. 

11  12  12    1.9 

L 

Shadow 

Egress 

18  17  11 

L    Shadow 

Ingress 

11  12  59 

L 

Transit 

Egress 

18  17  59 

L    Transit 

Ingress 

11  13  40 

m. 

Eclipse 

Reapp. 

18  19  12  50ii 

L    Shadow 

Egress 

11  15  17 

m. 

Occult 

Disapp. 

18  19  16 

L    Transit 

Egress  W. 

11  15  58 

m. 

Occult 

Reapp. 

18  22  32 

IIL    Occult 

Reapp. 

11  18    7 

n. 

Shadow 

Ingress 

19    5  35 

IL    Shadow 

Ingress 

12    3    0 

n. 

Transit 

19    7  11 

IL    Transit 

Ingress 

12    4  24 

n. 

Shadow 

Egress 

19    8  25 

n.    Shadow 

Egress 

12    5  50 

n. 

Transit 

Egress 

19  10    3 

n.    Transit 

Egress 

12    7  16 

L 

EcUpse 

Disapp. 

19  12  15  12.3 

L    Eclipse 

Disapp. 

12  10  21  29.3 

L 

Occult 

Reapp.  W. 

19  15  19 

L    Occult 

Reapp. 

12  13  19 

L 

Shadow 

Ingress 

20    922 

L    Shadow 

Ingress 

13    7  28 

L 

Transit 

Ingress 

20  10  11 

L    Transit 

Ingress 

13    8  10 

L 

Shadow 

Egress 

20  11  40 

L    Shadow 

Egress 

13    9  46 

I. 

Transit 

Engross 

20  12  29 

L    Transit 

Egress 

13  10  28 

u. 

Eclipse 

Disapp. 

20  23  51    3.8 

U.    Eclipse 

Disapp. 

13  21  15    5.3 

IL 

Occult 

Reapp. 

21    4  21 

n.    Occult 

Reapp. 

14    1  32 

L 

Eclipse 

Disapp. 

21    6  43  35.6 

L    Eclipse 

Disapp. 

14    4  49  54.0 

L 

Occult 

Reapp. 

21    9  49 

L    Occult 

Reapp. 

14    7  49 

L 

Shadow 

Ingress 

22    350 

L    Shadow 

Ingress 

15    156 

L 

Transit 

Ingress 

22    4  41 

m.    Shadow 

Ingress 

15    2    1 

m. 

Shadow 

Ingress 

22    6    0 

L    Transit 

Ingress 

15    2  40 

L 

Shadow 

Egress 

22    6    8 

L    Shadow 

Egress 

15    4  14 

L 

Transit 

Egress 

22    659 

IIL    Transit 

Ingress 

15    4  58 

nL 

Shadow 

Egress 

22    9  12 

L    Transit 

Egress 

15    4  58 

m. 

Transit 

Ingress 

22    9  21 

m.    Shadow 

Egress 

15    5  12 

m. 

Transit 

Egress 

22  12  38 

IIL    Transit 

Egress 

15    8  14 

n. 

Shadow 

Ingress 

22  18  52 

n.    Shadow 

Ingress  W. 

15  16  18 

n. 

Transit 

Ingress 

22  20  34 

n.    Transit 

15  17  48 

u. 

Shadow 

Egress 

22  21  43 

n.    Shadow 

Egress 

15  19    8 

n. 

Transit 

Egress 

22  23  27 

IL    Transit 

Egress 

15  20  40 

L 

Eclipse 

Disapp. 

23    1  12    2.5 

L    EcUpse 

Disapp. 

15  23  18  22.6 

L 

Occult 

Reapp. 

23    4  19 

I.    Occult 

Reapp. 

16    2  19 

L 

Shadow 

Ingress 

23  22  19 

L    Shadow 

Ingress 

16  20  25 

I. 

Transit 

Ingress 

23  23  10 

L    Transit 

Ingress 

16  21  11 

L 

Shadow 

Egress 

24    037 

L    Shadow 

Egress 

16  22  43 

I. 

Transit 

Egress 

24    1  29 

W.— VUlble  at  Waahington. 
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WASHINGTON  MEAN  TIME. 

AUGUST. 

d      h     in       • 

d      h     m      * 

11.    Eclipse 

Disapp. 

24  13    9  29.8 

n.    Eclipse 

Disapp. 

28    227    6.2 

IL    Occult 

Reapp. 

24  17  45 

U.    Occult 

Reapp. 

28    7    9 

L    Eclipse 

Disapp. 

24  19  40  25.3 

I.    Eclipse 

Disapp. 

28    8  37  11.2 

L    Occult 

Reapp. 

24  22  49 

I.    Occult 

Reapp. 

28  11  48 

I.    Shadow 

Ingress 

25  16  47 

I.    Shadow 

Ingress 

29    5  44 

I.    Transit 

Ingress 

25  17  40 

I.    Transit 

Ingress 

29    6  39 

I.    Shadow 

Egress 

25  19    5 

I.    Shadow 

Egress 

29    8    2 

L    Traubit 

Egress 

25  19  59 

I.    Transit 

Egress 

29    8  58 

in.    Eclipse 

Disapp. 

25  20    8  41.5 

in.    Shadow 

Ingress 

29    9  59 

in.    Eclipse 

Reapp. 

25  23  11  57.7 

IIL    Shadow 

Egress 

29  13  12 

'  m.    Occult 

Disapp. 

25  23  37 

m.    Transit 

Ingress 

29  13  43 

m.    Occult 

Reapp. 

26    2  55 

ni.    Transit 

Egress 

29  17    1 

n.    Shadow 

Ingress 

26    8    9 

IL    Shadow 

Ligress 

29  21  26 

n.    Transit 

Ingress 

26    9  57 

n.    Transit 

Ingress 

29  23  20 

n.    Shadow 

Egress 

26  11    0 

n.    Shadow 

Egress 

30    0  17 

IV.    Eclipse 

Disapp. 

26  12  32    5.8 

U.    Transit 

Egress 

30    2  13 

n.    Transit 

Egress 

26  12  50 

L    Eclipse 

Disapp. 

30    3    5  36.6 

L    Eclipse 

Disapp. 

26  14    8  49.2 

I.    Occult 

Reapp. 

30    6  18 

IV.    Eclipse 

Reapp.  W 

.    26  15  20  48.8 

I.    Shadow 

Ingress 

31    0  13 

L    Occult 

Reapp. 

26  17  18 

1.    Transit 

Ingress 

31    1    9 

IV.    Occult 

Disapp. 

26  20  55 

L    Shadow 

Egress 

31    2  31 

IV.    Occult 

Reapp. 

27    0  15 

I.    Transit 

Egress 

31    3  28 

L    Shadow 

Ingress 

27  11  16 

n.    Eclipse 

Disapp.  W. 

31  15  45  35.8 

L    Transit 

Ingress 

27  12  10 

n.    Occult 

Reapp. 

31  20  33 

L    Shadow 

Egress 

27  13  34 

I.    Eclipse 

Disapp. 

31  21  33  58.2 

L    Transit 

Egress 

27  14  29 

Phaiei  of  the  Eclipses  of  the  Satellites  for  an  Inrerting  Telescope. 

L 
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•         •xT 
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• 

w 

IV. 

^ 

SEPTEMBER. 

d      b     m      R 

d     h     m      1 

L    Occult 

Reapp. 

1    0  48 

in.    Eclipse 

Reapp. 

2    3  11    4.0 

L    Shadow 

Ingress 

1  18  41 

in.    Occult 

Disapp. 

2    3  57 

I.    Transit 

Ingress 

1  19  39 

ni.  Occult 

Reapp. 

2    7  16 

L    Shadow 

Egress 

1  20  59 

n.    Shadow 

Ingress 

2  10  43 

L    Transit 

Egress 

1  21  58 

n.    Transit 

Ingress 

2  12  42 

m.    Eclipse 

Disapp. 

2    0    6  52.4 

IL    Shadow 

Egress 

2  13  34 

W.— VbiUo  ttt  Washington. 


464     JUP1T£R'S  SATELLITES,  1871. 


WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

d      h     m      H 

d      h     m      • 

n.    Transit 

Egress  W. 

2  15  35 

n. 

Transit 

Egress 

9  18  19 

L    Eclipse 

Disapp.W. 

2  16    2  20.7 

L 

Occult 

Reapp. 

9  21  15 

I.    Occult. 

Reapp. 

2  19  19 

L 

Sliadow 

Ingress  W. 

10  15    4 

I.    Shadow 

Ingress 

3  13  10 

L 

Transit 

Ingress  W. 

10  16    7 

I.    Transit 

Ingress 

3  14    9 

L 

Shadow 

Egress 

10  17  22 

I.    Shadow 

Egress  W. 

3  15  28 

L 

Transit 

Egress 

10  18  26           , 

L    Transit 

Egress  W. 

3  16  28 

IL 

Eclipse 

Disapp. 

11    7  39  22.4 

IV.    Shadow 

Ingress 

320  56 

L 

Eclipse 

Disapp. 

11  12  24    5.8 

IV.    Shadow 

Egress 

323  58 

n. 

Occult 

Reapp. 

11  12  42 

n.    Eclipse 

Disapp. 

4    5    3  12.4 

L 

Occult 

Reapp.  W. 

11  15  45 

IV.    Transit 

Ingress 

4    6  17 

IV. 

Eclipse 

Disapp. 

12    6  31  33.7 

IV.    Transit 

Egress 

4    9  44 

IV. 

Eclipse 

Reapp. 

12    930  53.3 

11.    Occult. 

Reapp. 

4    956 

L 

Shadow 

Ingress 

12    932 

I.    Eclipse 

Disapp. 

4  10  30  41.1 

L 

Transit 

Ingress 

12  10  36 

I.    Occult, 

Reapp. 

4  13  47 

L 

Shadow 

Egress 

12  11  50 

L    Shadow 

Ingress 

5    738 

L 

Transit 

Egress 

12  12  55 

L    Transit 

Ingress 

5    838 

IV. 

Occult 

Disapp.  W. 

12  16  44 

L    Shadow 

Egress 

5    956 

m. 

Shadow 

Ingress 

12  17  56 

I.    Transit 

Egress 

5  10  57 

IV. 

Occult 

Reapp. 

12  20  18 

m.    Shadow 

Ingress 

5  13  58 

nL 

Shadow 

Egress 

12  21  10 

ni.    Shadow 

Egress 

5  17  11 

m. 

Transit 

Ingress 

12  22  18 

m.    Transit 

Ingress 

5  18    2 

m. 

Transit 

Egress 

13    1  40 

m.    Transit 

Egress 

5  21  21 

n. 

Shadow 

Ingress 

13    2  34 

IL    Shadow 

Ingress 

6    0    0 

IL 

Transit 

Ingress 

13    4  47 

n.    Transit 

Ingress 

6    2    4 

n. 

Shadow 

Egress 

13    5  25 

IL    Shadow 

Egress 

6    2  51 

L 

Eclipse 

Disapp. 

13    6  52  2&3 

n.    Transit 

Egress 

6    4  57 

IL 

Transit 

Egress 

13    7  41 

L    Eclipse 

Disapp. 

6    4  59    5.1 

L 

Occult 

Reapp. 

13  10  14 

L    Occult. 

Reapp. 

6    8  16 

L 

Shadow 

Ingress 

14    4    1 

L    Shadow 

Ingress 

7    2    7 
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Eclipse 

Reapp. 

12  19    1  36.3 

IL    Transit 

Egress  W. 

5  15  12 

UL 

Occult 

Disapp. 

12  20  33 

m.    Occult. 

Disapp.  W. 

5  16  47 

m. 

Occult 

Reapp. 

13    0    2 

IIL    Occult 

Reapp. 

5  20  15 

L 

Shadow 

Ingress 

13    8    8 

I.    Shadow 

Ingress 

6    6  14 

I. 

Transit 

Ingress 

13    9  20 

L    Trausit 

Ingress 

6    729 

L 

Shadow 

Egress  W. 

13  10  27 

L    Shadow 

Egress 

6    833 

L 

Transit 

Egress  W. 

13  11  39 

I.    Transit 

Egress 

6    9  48 

L 

Eclipse 

Disapp. 

14    5  22  39.3 

L    Eclipse 

Disapp. 

7    3  29  30.7 

n. 

Eclipse 

Disapp. 

14    7    6  2a4 

n.    Eclipse 

Disapp. 

7    4  29  56.7 

L 

Occult 

Reapp. 

14    8  51 

L    Occult 

Reapp. 

7    7    1 

n. 

Occult 

Reapp.  W. 

14  12  25 

n.    Occult 

Reapp. 

7    9  55 

L 

Shadow 

Ingress 

15    2  36 

L    Shadow 

Ingress 

8    0  43 

L 

Transit 

Ingress 

15    3  48 

L    Transit 

Ingress 

8    1  57 

L 

Shadow 

Egress 

15    4  55 

t    Shadow 

Egress 

8    3    2 

L 

Transit 

Egress 

15    6    7 

L    Transit 

Egress 

8    4  16 

L 

Eclipse 

Disapp. 

15  23  50  508 

L    Eclipse 

Disapp. 

8  21  57  47.8 

n. 

Shadow 

Ingress 

16    1  35 

IL    Shadow 

Ingress 

823    1 

L 

Occult 

Reapp. 

16    3  18 

L    Occult 

Reapp. 

9    128 

IL 

Transit 

Ingress 

16    3  57 

n.    Transit 

Ingress 

9    1  31 

IL 

Shadow 

Egress 

16    4  28 

IIL    Shadow 

Ingress 

9    1  43 

IIL 

Shadow 

Ingress 

16    5  41 

n.    Shadow 

Egress 

9    1  54 

n. 

Transit 

Egress 

16    6  52 

IL    Transit 

Egress 

9    426 

m. 

Shadow 

Egress 

16    9    3 

m.    Shadow 

Egress 

9    5    4 

in. 

Transit 

Ingress  W. 

16  10  21 

m.    Transit 

Ingress 

9    6  37 

lU. 

Transit 

Egress  W. 

16  13  50 

m.    Transit 

Egress 

9  10    6 

L 

Shadow 

Ingress 

16  21    5 

L    Shadow 

Ingress 

9  19  11 

L 

Transit 

Ingress 

16  22  15 

L    Transit 

Ingress 

920  24 

L 

Shadow 

Egress 

16  23  24 

IV.    Shadow 

Ingress 

920  45 

L 

Transit 

Egress 

17    0  34 

L    Shadow 

Egress 

9  2130 

L 

Eclipse 

Disapp.  W. 

17  18  19  15.8 

L    Transit 

Egress 

922  43 

n. 

Eclipse 

Disapp. 

17  20  25    4.9 

IV.    Shadow 

Egress 

10    0  22 

L 

Occult 

Reapp. 

17  21  45 

IV.    Transit 

Ingress 

10    8    8 

n. 

Occult 

Reapp. 

18    1  39 

IV.    Transit 

Egress  W. 

10  12  14 

IV. 

Eclipse 

Disapp. 

18    6  29  43.4 

L    Eclipse 

Disapp.  W. 

10  16  26    6.1 

IV. 

Eclipse 

Reapp.  W. 

18  10    4    2i2 

IL    Eclipse 

Disapp.  W. 

10  17  48  41.6 

L 

Shadow 

Ingress  W. 

18  15  33 

L    Occult 

Reapp. 

10  19  56 

L 

Transit 

Ingress  W. 

18  16  42 

n.    Occult 

Reapp. 

10  23  11 

IV. 

Occult 

Disapp.  W. 

18  17  13 

L    Shadow 

Ingress  W. 

11  13  40 

L 

Shadow 

Egress  W. 

18  17  52 

L    Transit 

Ingress  W. 

11  14  52 

L 

Transit 

Egress 

18  19    1 

L    Shadow 

Egress  W. 

11  15  59 

IV. 

Occult 

Reapp. 

18  21  21 

L    Transit 

Egress  W. 

11  17  11 

L 

Eclipse 

Disapp.  W. 

19  12  47  32.6 

W.— Visible  at  WaihiDgton. 
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WASHINGTON  MEAN  TIME 

1 

NOVEMBER. 

d     h     m     B 

d      h     m      ■ 

n.    Shadow 

Ingress  W. 

19  14  52 

L 

Transit 

Ingress  W. 

25  18  30 

I.    Occult 

Reapp.  W. 

19  16  12 

I. 

Shadow 

Egress 

25  19  46 

n.    Transit 

Ingress  W. 

19  17    9 

I. 

Transit 

Egress 

25  20  50 

n.    Shadow 

Egress  W. 

19  17  45 

L 

Eclipse 

Disapp.  W. 

26  14  40  46.5 

m.    Eclipse 

Disapp. 

19  19  46  46.4 

IV. 

Shadow 

Ingress  W. 

26  14  42 

U.    Ti-ansit 

Egress 

19  20    4 

n. 

Shadow 

Ingress  W. 

26  17  25 

IIL    Eclipse 

Reapp. 

19  23    0  20.4 

L 

Occult 

Reapp.  W. 

26  18    0 

m.    Occult 

Disapp. 

20    0  14 

IV. 

Shadow 

Egress  W. 

26  18  28 

m.    Occult 

Reapp. 

20    344 

IL 

Transit 

Ingress 

26  19  32 

L    Shadow 

Ingress  W. 

20  10    1 

U. 

Shadow 

Egress 

26  20  19 

I.    Transit 

Ingress  W. 

20  11    9 

n. 

Transit 

Egress 

262227           1 

L    Shadow 

Egress  W. 

20  12  20 

IIL 

Eclipse 

Disapp. 

26  23  44  39.0 

L    Transit 

Egress  W. 

20  13  28 

IV. 

Transit 

Ingress 

27    024 

L    EcUpse 

Disapp. 

21    7  15  50.5 

in. 

Eclipse 

Reapp. 

27    2  58  59.8 

n.    EcUpse 

Disapp. 

21    9  42  44.1 

in. 

Occult 

Disapp. 

27    350 

L    Occult 

Reapp.  W. 

21  10  40 

IV. 

Transit 

Egress 

27    434 

27    720          ( 

n.    Occult 

Reapp.  W. 

2]  14  52 

in. 

Occult 

Reapp. 

I.    Shadow 

Ingress 

22    4  30 

L 

Shadow 

Ingress  W. 

27  11  55 

L    Transit 

22    536 

L 

Transit 

Ingress  W. 

27  12  57 

L    Shadow 

Egress 

22    649 

L 

Shadow 

Egress  W. 

27  14  14 

L    Transit 

Egress 

22    7  56 

L 

Transit 

Egress  W. 

27  15  17 

L    Eclipse 

Disapp. 

23    1  44    8.5 

I. 

Eclipse 

Disapp.  W. 

28    9    9    5.4 

n.    Shadow 

Ingress 

23    4    8 

IL 

Eclipse 

Disapp.  W. 

28  12  19  ao 

L    Occult 

Reapp. 

23    5    7 

L 

Occult 

Reapp.  W. 

28  12  37 

n.    Transit 

Ingress 

23    6  21 

n. 

Occult 

Reapp.  W. 

28  17  17 

IL    Shadow 

Egress 

23    7    2 

L 

Shadow 

Ingress 

29    024 

n.    Transit 

Egress 

23    9  16 

L 

Transit 

Ingress 

29    724 

in.    Shadow 

Ingress  W. 

23    9  39 

L 

Shadow 

Egress 

29    843 

IIL    Shadow 

Egress  W. 

23  13    2 

L 

Transit 

Egress  W. 

V    9  44 

in.    Transit 

Ingress  W. 

23  14    0 

L 

Eclipse 

Disapp. 

SO    3  37  24.6 

m.    Transit 

Egress  W. 

23  17  30 

n. 

Shadow 

Ingress 

30    642 

L    Shadow 

Ingress 

23  22  58 

L 

Occult 

Reapp. 

30    654 

L    Transit 

Ingress 

24    0    3 

n. 

Transit 

Ingress 

30    8  43 

L    Shadow 

Egress 

24    1  17 

n. 

Shadow 

Egres9  W. 

30    936 

L    Transit 

Egress 

24    2  23 

n. 

Transit 

Egreps  W. 

30  11  38 

L    Eclipse 

Disapp. 

24  20  12  28.8 

in. 

Shadow 

Ingress  W. 

30  13  38 

n.    Eclipse 

Disapp. 

24  23    1  27.4 

nL 

Shadow 

Egress  W. 

30  17    1 

L    Occult 

Reapp. 

24  23  34 

m. 

Transit 

Ingress  W. 

30  17  35 

II.    Occult 

Reapp. 

25    4    5 

m. 

Transit 

Egress 

30  21    5 

L    Shadow 

Ingress  W. 

25  17  27 

t 

W.— Viiible  at  Wnsblngton. 
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WASHINGTON 

MEAN  TIME. 

NOVEMBER. 

Phasei  of  the  Eelipsci  of  the  Sate 

Uitei  for  an  InTerting  Teleieope. 

L 

•     tz 

m. 

d         r    1 

•                   • 

M 

n. 

-'  i 

H 

IV. 

d 

• 

r 
• 

w 

DECE] 

VIBE 

:r. 

d     b     m       B 

d     h    m      ■ 

L    Shadow 

Ingress 

1    0  52 

II. 

Occult 

Reapp. 

5  19  39 

I.    Transit 

Ingress 

1     1  51 

L 

Shadow 

Ingress 

6    8  18 

L    Shadow 

Egress 

1    3  11 

L 

Transit 

Ingress  W. 

6    9  12 

L    Transit 

Egress 

1    4  11 

L 

Shadow 

Egress  W. 

6  10  37 

L    Eclipse 

Disapp. 

1  22    5  46.2 

L 

Ti-ansit 

Egress  W. 

6  11  32 

I.    Occult. 

Reapp. 

2    1  21 

L 

Eclipse 

Disapp. 

7    5  30  46.0 

n.    Eclipse 

Disapp. 

2    1  37  50.2 

L 

Occult 

Reapp. 

7    8  40 

n.    Occult. 

Reapp. 

2    6  29 

n. 

Shadow 

Ingress  W. 

7    9  15 

L    Shadow 

Ingress 

2  19  21 

IL 

Transit 

Ingress  W. 

7  11    2 

L    Transit 

Ingress 

2  20  18 

a 

Shadow 

Egress  W. 

7  12    9 

f.    Shadow 

Egress 

2  21  40 

n. 

Transit 

Egress  W. 

7  13  57 

L    Transit 

Egress 

2  22  38 

m. 

Shadow 

Ingress  W. 

7  17  37 

L    Eclipse 

Disapp.  W. 

3  16  34    5.3 

ffl. 

Shadow 

Egress 

7  21    1 

L    Occult 

Reapp. 

3  19  47 

UL 

Transit 

Ingress 

7  21    5 

IL    Shadow 

Ingress 

3  19  58 

IlL 

Transit 

Egress 

8    035 

II.    Transit 

Ingress 

3  21  53 

L 

Shadow 

Ingress 

8    2  46 

IL    Shadow 

Egress 

3  22  52 

L 

Transit 

Ingress 

8    339 

n.    Transit 

Egress 

4    048 

L 

Shadow 

Egress 

8    5    5 

m.    Eclipse 

Disapp. 

4    3  42  28.7 

L 

Transit 

Egress 

8    5  59 

m.    Eclipse 

Reapp. 

4    6  57  35.5 

L 

Eclipse 

Disapp. 

8  23  59    9^ 

in.    Occult. 

Disapp. 

4    722 

L 

Occult 

Reapp. 

9    3    7 

m.    Occult. 

Reapp.  W. 

4  10  52 

n. 

Eclipse 

Disapp. 

9    4  14  12.5 

L    Shadow 

Ingress  W. 

4  13  49 

IL 

Occult 

Reapp.  W. 

9    8  50 

I.    Transit 

Ingress  W. 

4  14  45 

L 

Shadow 

Ingress 

9  21,15 

L    Shadow 

Egress  W. 

4  16    8 

L 

Transit 

Ingress 

922    5 

I.    Transit 

Egress  W. 

4  17    5 

L 

Shadow 

Egress 

923  34 

IV.    EcUpse 

Disapp. 

5    0  30    8.8 

L 

Transit 

Egress 

10    0  25 

IV.    Eclipse 

Reapp. 

5    4  11  50.0 

L 

Eclipse 

Disapp.  W. 

10  18  27  29.5 

IV.    Occult 

Disapp.  W. 

5    9    2 

L 

Occult 

Reapp. 

10  21  33 

L    Eclipse 

Disapp.  W. 

5  11    2  25.7 

n. 

Shadow 

Ingress 

10  22  32 

IV.    Occult 

Reapp.  W. 

5  13  13 

n. 

Transit 

Ingress 

11    0  11 

L    Occult 

Reapp.  W. 

5  14  14 

u. 

Shadow 

Egress 

11    1  26 

IL    Eclipse 

Disapp.  W. 

5  14  55  31.5 

u. 

Transit 

Egress 

11    3    6 

W.— visible  nt  Wiubiogton. 
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1. 

DECEMBER. 

m.    Eclipse 

Disapp. 

d     b    m     8 

11    7  40  30.4 

L 

Transit 

Ingress  W. 

d      h     m    ■ 

18  18  17 

m.    Occult 

Reapp.  W. 

11  14  19 

I. 

Shadow 

Egress 

18  19  56 

L    Shadow 

Ingress  W. 

11  15  43 

I. 

Transit 

Egress 

18  20  37          i 

L    Transit 

Ingress  W. 

11  16  31 

L 

Eclipse 

Disapp.  W. 

19  14  49  24.8 

I.    Shadow 

Egress  W. 

11  18    2 

L 

Occult 

Reapp.  W. 

19  17  44 

L    TraDsit 

Egress 

11  18  51 

n. 

Eclipse 

Disapp. 

19  20    8  18.2 

L    Eclipse 

Disapp.  W. 

12  12  55  55.7 

n. 

Occult 

Reapp. 

20    0  18 

L    Occult. 

Reapp.  W. 

12  16    0 

L 

Shadow 

Ingress  W. 

20  12    6 

n.    Eclipse 

Disapp.  W. 

12  17  31  55.0 

L 

Transit 

Ingress  W. 

20  12  43 

n.    Occult. 

Reapp. 

12  22    0 

L 

Shadow 

Egress  W. 

20  14  25 

IV.    Shadow 

Ingress  W. 

13    8  40 

L 

Transit 

Egress  W. 

20  15    3 

L    Shadow 

Ingress  W. 

13  10  12 

L 

Eclipse 

Disapp.  W. 

21    9  17  48.0 

I.    Transit 

Ingress  W. 

13  10  58 

L 

Occult 

Reapp.  W. 

21  12  10 

I.    Shadow 

Egress  W. 

13  12  31 

n. 

Shadow 

Ingress  W. 

21  14  23 

IV.    Shadow 

Egress  W. 

13  12  33 

n. 

Transit 

Ingress  W. 

21  15  35 

L    Transit 

Egress  W. 

13  13  18 

IL 

Shadow 

Egress  W. 

21  17  18 

IV.    Transit 

Ingress  W. 

13  15  42 

IV. 

Eclipse 

Disapp.  W. 

21  18  30  24.4 

IV.    Transit 

Egress 

13  19  54 

n. 

Transit 

Egress  W. 

21  18  31 

L    Eclipse 

Disapp. 

14    7  24  13.4 

IV. 

Eclipse 

Reapp. 

21  22  18  54i) 

L    Occult. 

Reapp.  W. 

14  10  26 

IV. 

Occult 

Disapp. 

21  23  55 

II.    Shadow 

Ingress  W. 

14  11  49 

in. 

Shadow 

Ingress 

22    1  33 

n.    Transit 

Ingress  W. 

14  13  19 

in. 

Transit 

Ingress 

22    3  51 

n.    Shadow 

Egress  W. 

14  14  43 

IV. 

Occult 

Reapp. 

22    4    8 

n.    Transit 

Egress  W. 

14  16  14 

m. 

Shadow 

Egress 

22    4  59 

10.    Shadow 

Ingress 

14  21  35 

L 

Shadow 

Ingress 

22    634 

m.    Transit 

Ingress 

15    0  30 

I. 

Transit 

Ingress 

22    7    9 

m.    Shadow 

Egress 

15    1    0 

m. 

Transit 

Egress 

22    722 

III.    Transit 

Egress 

15    4    1 

L 

Shadow 

Egress  W. 

22    8  53 

I.    Shadow 

Ingress 

15    4  40 

I. 

Transit 

Egress  W. 

22    929 

L    Transit 

Ingress 

15    5  25 

L 

Eclipse 

Disapp. 

23    3  46  15il 

L    Shadow 

Egress 

15    6  59 

1. 

Occult 

Reapp. 

23    637 

L    Transit 

Egress 

15    7  45 

n. 

Eclipse 

Disapp.  W. 

23    926  55.8 

L    Eclipse 

Disapp. 

16    1  52  38.6 

n. 

Occult 

Reapp.  W. 

23  13  27 

L    Occult 

Reapp. 

16    4  52 

L 

Shadow 

Ingress 

24    1    3 

IL    Eclipse 

Disapp. 

16    6  50  34.3 

I. 

Transit 

Ingress 

24    1  36 

n.    Occult 

Reapp.  W. 

16  11  10 

I. 

Shadow 

Egress 

24    322 

L    Shadow 

Ingress 

16  23    9 

I. 

Transit 

Egress 

24    356 

L    Transit 

Ingress 

16  23  51 

I. 

Eclipse 

Disapp. 

24  22  14  39/) 

L    Shadow 

Egress 

17    1  28 

I. 

Occult 

Reapp. 

25    1    3           ' 

L    Transit 

Egress 

17    2  11 

u. 

Shadow 

Ingress 

25    3  40 

L    Eclipse 

Disapp. 

17  20  21    0.6 

IL 

Transit 

Ingress 

25    442 

L    Occult 

Reapp. 

17  23  18 

n. 

Shadow 

Egress 

25    635 

n.    Shadow 

Ingress 

18    1    6 

n. 

Transit 

Egress  W. 

25    738 

II.    Transit 

Ingress 

18    2  27 

m. 

Eclipse 

Disapp.  W. 

25  15  37  44.9 

n.    Shadow 

Egress 

18    4    0 

I. 

Shadow 

Ingress 

25  19  31 

II.    Transit 

Egress 

18    5  22 

L 

Transit 

Ingress 

25  20    2 

in.    Eclipse 

Disapp.  W. 

18  11  39  12.3 

m. 

Occult 

Reapp. 

25  21    2 

I.    Shadow 

Ligress  W. 

18  17  37 

L 

Shadow 

Egress 

25  21  50 

UL    Occult 

Reapp.  W. 

18  17  43 

L 

Transit 

Egress 

25  22  22 

W.— Vi»ible  at  Wnshlngloo. 
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WASHINGTON  MEAN  TIME 

DECEMBER. 

d     b     m     • 

d     h     m     • 

L    Eclipse 

Disapp.  W. 

26  16  43    5.1 

I. 

Transit 

Ingress  W. 

29    8  54 

1.    Occult. 

Reapp. 

26  19  28 

m. 

Shadow 

Egress  W. 

29    8  58 

U.    Eclipse 

Disapp. 

26  22  44  41.1 

m. 

Transit 

Egress  W. 

29  10  41 

IL    Occult, 

Reapp. 

27    235 

L 

Shadow 

Egress  W. 

29  10  47 

L    Shadow 

Ingress  W. 

27  14    0 

L 

Transit 

Egress  W. 

29  11  14 

L    Transit 

Ingress  W. 

27  14  28 

IV. 

Shadow 

Ingress 

30    239 

L    Shadow 

Egress  W. 

27  16  19 

L 

Eclipse 

Disapp. 

30    5  39  59.5 

L    Transit 

Egress  W. 

27  16  48 

IV. 

Transit 

Ingress 

30    6  13 

L    Eclipse 

Disapp.  W. 

28  11  11  30.1 

IV. 

Shadow 

Egress 

30    638 

L    Occult. 

Reapp.  W. 

28  13  54 

L 

Occult 

Reapp.  W. 

30    820 

a.    Shadow 

Ingress  W. 

28  16  58 

IV. 

Transit 

Egress  W. 

30  10  26 

n.    Transit 

Ingress  W. 

28  17  49 

n. 

Eclipse 

Disapp.  W. 

30  12    3  16.5 

n.    Shadow 

Egress 

28  19  52 

IL 

Occult. 

Reapp.  W. 

30  15  43 

n.    Transit 

Egress 

28  20  45 

L 

Shadow 

Ingrtss 

31    2  57 

UL    Shadow 

Ingress 

29    532 

L 

Transit 

Ingress 

31    3  20 

IlL    Transit 

Ingress  W. 

29    7  10 

I. 

Shadow 

Egress 

31    5  16 

L    Shadow 

Ingress  W. 

29    8  28 

L 

Transit 

Egress 

31    5  40 

Pbaiei  of  the  Eelipies  of  the  Satellitei  for  u  lATerting  Teleieope. 
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UL 

.-  i 

N 

IL 
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IV. 

d         r 

•         • 
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W.— VlRlblc  Rt  Wftihlnr^n. 
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WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE  I 

■  i 

h    m 

b     m 

h    m 

b    m 

Jan.       1 

10  80.9 

Mar.    18 

12  24.9 

Aug.      1 

21    9.6 

Oct     17 

0  14.7 

3 

4  573 

20 

6  54.3 

3 

15  39.8 

18 

18  43.1 

4 

23  23.3 

22 

1  23.6 

5 

10    9.9 

20 

13  11.4 

6 

17  49.6 

23 

19  53.1 

7 

4  39.9 

22 

7  39.7 

8 

12  165 

25 

14  22.8 

8 

23  10.0 

24 

2    73 

10 

6  42.5 

27 

8  52.1 

10 

17  40.1 

25 

20  36.1 

12 

1    9.1 

29 

3  21.5 

12 

12  loa 

27 

15    4.0 

13 

19  35.7 

•        30 

21  51.2 

14 

6  40.0 

29 

9  32.« 

15 

14    2.5 

April     1 

16  2a8 

16 

1  10.0 

31 

3  59.9 

17 

8  29.2 

3 

10  50.6 

17 

19  39.9 

K^y-    1 

22  27.8 

19 

2  66.1 

5 

5  20.3 

19 

14    9.8 

3 

16  55.6     i 

20 

21  23.1 

6 

23  50-1 

21 

8  39.7 

6 

11  23.4 

22 

15  50.1 

8 

18  19.9 

23 

3    9.6 

7 

5  51.0 

24 

10  17.1 

10 

12  49.8 

24 

21  39.4 

9 

0  18.6 

26 

4  44.3 

12 

7  19.6 

26 

16    95 

10 

18  465 

27 

23  11.5 

14 

1  49.6 

28 

10  38.9 

12 

13  13.6 

29 

17  38.9 

15 

20  19.4 

30 

5    8.7 

14 

7  41.0 

31 

12    6.2 

17 

14  49.5 

31 

23  38.3 

16 

2    8.3 

Feb.      2 

6  33.7 

19 

9  19.5 

Sept     2 

18    7Jd 

17 

20  35j6 

4 

1    15 

21 

3  49.7 

4 

12  37.5 

19 

15    2.8 

5 

19  28.9 

22 

22  19.7 

6 

7    7.1 

21 

9  29.9 

7 

13  56.5 

24 

16  49Jb 

8 

1  36.6 

23 

3  56.9 

9 

8  24.4 

26 

11  19.9 

9 

20    6.1 

24 

22  23.8 

11 

2  52.3 

28 

5  50.2 

11 

14  35.5 

26 

16  50.7 

12 

21  20.3 

30 

0  20.3 

13 

9    5.0 

28 

IJ  17.5 

14 

15  48.2 

May      1 

18  50.5 

15 

3  34.3 

30 

5  44.4 

16 

10  16.4 

3 

13  20.7 

16 

22    3.6 

Dec.      2 

0  11.0 

18 

4  44.5 

5 

7  51.0 

18 

16  33.0 

3 

18  37.7 

19 

23  12.8 

7 

2  21.2 

20 

11    25 

5 

13    45 

21 

17  41.0 

8 

20  51.6 

22 

5  31.4 

7 

7  30.8 

23 

12    9.6 

10 

15  21.9 

24 

0    0.5 

9 

1  57.3 

25 

6  38.0 

12 

9  52.2 

25 

18  29.6 

10 

20  23.6 

27 

1    6.6 

14 

4  22.5 

27 

12  58.7 

12 

14  50.0 

28 

19  35.1 

15 

22  52.9 

29 

7  27.7 

14 

9  165 

March  2 

14    3.8 

17 

17  235 

Oct       1 

1  56.6 

16 

342.4 

4 

8  32.5 

19 

11  53.7 

2 

20  25.5 

17 

22    8j6 

6 

3    1.4 

21 

6  24.0 

4 

14  54.4 

19 

16  34.7 

7 

21  30.3 

23 

0  54.5 

6 

9  235 

21 

11    0.8 

9 

15  59.3 

24 

19  24.8 

8 

3  52.0 

23 

5  26.9 

11 

10  28.3 

26 

13  55.2 

9 

22  20.7 

24 

23  52.8 

13 

4  57.4 

28 

8  25.6 

11 

16  49.3 

26 

18  18.7 

14 

23  26.5 

30 

2  56.1 

13 

11  17.9 

28 

12  44.7 

16 

17  55.7 

31 

21  26.5 

15 

5  46.3 

30 

7  10.9 

SATELLITE   II. 

h    m 

h    m 

b    m 

b    m 

Jan.      1 

23  57.5 

Jan.     30 

9  15.4 

Feb.    27 

19    95 

Mar.    28 

5  36a 

5 

13    5.5 

Feb.      2 

22  27.5 

Mar.      3 

8  25.8 

31 

18  56.4 

9 

2  13.9 

'       6 

11  40.3 

6 

21  43.0 

April    4 

8  17.0 

12 

15  23.0 

10 

0  53.6 

10 

11    0.7 

^        7 

21  38.1 

16 

4  32.5 

13 

14    7.6 

14 

0  19.0 

11 

10  59.4 

19 

17  42.3 

17 

3  22.0 

17 

13  37.7 

15 

0  21.0 

23 

6  52.8 

20 

16  375 

21 

2  56.7 

18 

13  42.9 

26 

20    3.8 

24 

5  52.9 

24 

16  165 

22 

3    55 

JUPITER'S  SATELLITES,  1871.      475 


WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE   II. 

April  25 

29 

May      2 

6 

9 

h    m 
16  27.7 

5  50J> 
19  13.5 

6  36.6 
22    0.0 

Aug.    14 
17 
21 
24 
28 

h    m 

0    6.1 
13  30.8 

2  54.6 
16  19.0 

5  42.4 

Oct.      2 

6 

9 

13 

17 

h    m 
19  25.7 

8  46.7 
22    6.1 
11  26.1 

0  44.6 

Not.    18 
21 
25 
28 

Dec.      2 

h    m 

0  11.7 
13  24.5 

2  37.8 
15  49.4 

5    1.4 

13 
17 
20 
24 
27 

11  23.6 
0  47.3 

14  nj2 

3  35.3 
16  59.6 

31 
Sept.     4 

11 
15 

19    6.4 

8  29.3 

21  53.0 

11  15.4 

0  38.4 

20 
24 
27 
31 
Nov.      3 

14    3.7 
3  21i3 

16  39.2 
5  55.5 

19  12.4 

5 

9 

12 

16 

19 

18  11.9 
7  22.9 

20  32.3 
9  42.2 

22  50.7 

31 

Aug.      3 

6 

10 

6  23.9 

7  52.7 
21  17.1 
10  41.0 

18 
22 
25 
29 

14    0.1 
3  22.6 

16  43.6 
6    5.4 

7 
10 
14 

8  27.6 
21  43.3 
10  57.3 

23 

27 
30 

11  59.6 

1     7.4 

14  15.6 

SATELLITE   III. 

Jan.       1 

8 

15 

22 

29 

h    m 
7  21.3 
10  42.3 
14    7.5 
17  36.4 
21  10.1 

Mar.    21 
28 

April     4 
11 

18 

h    m 
0  21.2 
4  30.6 
8  43.4 
12  59.6 
17  18.2 

Aug.     4 
11 
18 
26 

Sept.     2 

h    m 

12    4.7 

16  20.9 

20  54.0 

1  16.2 

5  36.5 

Oct     22 

29 

Nov.     5 

12 

20 

h    m 
10  44.6 
14  39.9 

18  30.8 
22  17.5 

1  58.8 

Feb.      6 
13 
20 
27 

March  6 

0  48.5 

4  31.9 

8  20.7 

12  USi 

16  12.9 

25 
May      3 
10 
17 
24 

21  39.6 

2    2.2 

6  264 

10  51.9 

15  18.7 

9 

16 

23 

30 

Oct.       8 

9  55.2 
14  11.2 
18  25.1 
22  35.4 

2  42.3 

27 

Dec.      4 

11 

18 
25 

5  35.0 

9    6.6 

12  33.8 

15  57.5 

19  16.7 

13 

20  15.1 

31 

19  46.6 

15 

6  45.3 

SATELLITE   IV. 

April  30 
May    17 

b    m 
22    5.0 

18  28.9 

Aug.    10 

26 

Sept.   12 

h     m 

2  13.4 

22  34.6 

18  30.7 

Sept.   29 
Oct.     16 
Nov.      2 

h     m 

13  54.0 

8  36.1 

2  26.0 

Nov.    18 

Dec.      5 

22 

h     m^ 
19  173 
11     7.5 

2    1.2 

In  the  following  Tables  x  and  y  are  the  Rectangular  codrdinates  for  each 

Satellite, 

referred  to  the  centre  of  the  primary  and  the  major  and  minor  axes  of  the 

apparent 

ellipse  described  by  the  Satellite,     x  is  positive  on  the  east  side  of  the  planet ; 

negative 

on  the  toest  side,    y  is  positive  when  north;  negative  when  south. 

a/  and  y^  are  the  codrdinates  which  correspond  to  a  constant  value  of  the  r 

1 
aajor  axis  ' 

and  maximum  value  of  the  minor  axis,  as  seen  from  the  sun  at  its  mean  dist 

ance.          1 

The  factors  by  which  a/  and  y^  must  be  multiplied  to  obtain  the  codrdina 

tes  X  and 

y  at  any  time,  are  given  for  each  Satellite  on  pages  480-481. 

I?  is  the  inclination  of  the  minor  axis  of  the  apparent  ellipse  to  the  circle  o 

f  declina- 

tion ;  reckoned  from  the  north,  +  towards  the  east. 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE,  DESCRIBED  BY  THE 

SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 

FROM  THE  SUN,  FOR  THE  TIME  (0  AFTER  GEO- 

CENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE   I. 

t 

xf 

Jf 

t 

I' 

y 

t 

x' 

y' 

d     h    m 

II 

II 

d     h    m 

II 

// 

d     h    m 

II 

It 

0     0     0 

+    0.0 

+  6.6 

0  15    0 

+  87.1 

—  4.0 

1    6    0 

—105.1 

—  IJA 

0    020 

5.4 

6.6 

0  15  20 

83.7 

4.3 

1    620 

106.4 

1-5 

0    0  40 

10.8 

6.6 

0  15  40 

80.1 

4.5 

1    6  40 

107.5 

1.2 

0    10 

16.1 

6.6 

0  16    0 

76.4 

4.7 

17    0 

108.3 

0.8 

0    1  20 

21.4 

6.5 

0  16  20 

72.5 

5.0 

1    720 

108.8 

0.5 

0    1  40 

26.6 

6.4 

0  16  40 

68.4 

5.2 

1    7  40 

109.1 

—  0J2 

0    2    0 

+  31.8 

+  6.3 

0  17    0 

+  64.1 

—  5.4 

1    8    0 

-109.1 

+  0.1 

0    220 

36.9 

6.2 

0  17  20 

59.6 

5.5 

1    8  20 

106.9 

05 

0    2  40 

42.0 

6.1 

0  17  40 

55.0 

5.7 

1    8  40 

108.4 

0.8 

0    3    0 

46.9 

6.0 

0  18    0 

50.3 

5.9 

1    9    0 

107.6 

1.1 

0    3  20 

61.7 

5.8 

0  18  20 

45^ 

6.0 

1    920 

106.6 

1.4 

0    3  40 

56.4 

5.7 

0  18  40 

40.5 

6.1 

1    9  40 

105.3 

\J6 

0    4    0 

+  60.9 

+  5.5 

0  19    0 

+  35.5 

—  6.3 

1  10    0 

-103.8 

+  2.1 

0    4  20 

65.3 

5.3 

0  19  20 

30.4 

6.4 

1  10  20 

102.0 

2.4 

0    4  40 

69.5 

5.1 

0  19  40 

25.2 

6.4 

1  10  40 

99.9 

2.7 

0    5    0 

73.6 

4.9 

020    0 

19.9 

6.5 

1  11    0 

97.6 

3U) 

0    5  20 

77.5 

4.7 

0  20  20 

14.6 

6.6 

1  11  20 

95.1 

3.3 

0    5  40 

81.2 

4.4 

0  20  40 

9J2 

6.6 

1  11  40 

92.3 

35 

0    6    0 

+  84.7 

+  4.2 

0  21    0 

+    3.8 

-6.6 

1  12    0 

—  89.3 

+  3.8 

0    620 

88.0 

3.9 

0  21  20 

—    1.5 

6.6 

1  12  20 

86.1 

4.1 

0    6  40 

91.0 

3.7 

0  21  40 

6.9 

6.6 

1  12  40 

82.7 

4.3 

0    7    0 

94.0 

3.4 

0  22    0 

12.3 

6.6 

1  13    0 

79.1 

4.6 

0    720 

96.6 

3.1 

022  20 

17.6 

6.5 

1  13  20 

75.3 

4.8 

0    7  40 

99.0 

2.8 

0  22  40 

22.9 

6.5 

1  13  40 

71.3 

5.0 

0    8    0 

+101.1 

+  2.5 

023    0 

—  28.1 

-6.4 

1  14    0 

—  67.1 

+  55 

0    820 

103.0 

2iJ 

023  20 

33.3 

6.3 

1  14  20 

62.8 

5.4 

0    8  40 

104.7 

1.9 

0  23  40 

38.4 

6.2 

1  14  40 

58.3 

5.6 

0    9    0 

106.1 

1.6 

10    0 

43.4 

6.1 

1  15    0 

53.7 

5.8 

0    9  20 

107.3 

1.3 

1    020 

48.3 

5.9 

1  15  20 

49.0 

5.9 

0    9  40 

108.1 

0.9 

1    0  40 

53.1 

5.8 

1  15  40 

44.1 

6.1 

0  10    0 

+108.7 

+  0.6 

1    1    0 

^  57.7 

-5.6 

1  16    0 

—  39.1 

+  65 

0  10  20 

109.1 

+  0.3 

1    1  20 

62i2 

5.4 

1  16  20 

34.0 

6.3 

0  10  40 

109.1 

—  0.1 

1     1  40 

66.6 

bSl 

1  16  40 

28.9 

6.4 

0  11    0 

109.0 

0.4 

1    2    0 

70.8 

5.0 

1  17    0 

23.7 

&5 

0  11  20 

108.6 

0.7 

1    2  20 

74.8 

4.8 

1  17  20 

18.4 

65 

0  11  40 

107.9 

1.0 

1    2  40 

78.6 

4.6 

1  17  40 

13.0 

6.6 

0  12    0 

+106.9 

—  1.3 

13    0 

—  82.2 

-  4.4 

1  18    0 

—    7.7 

+  6.6 

0  12  20 

105.7 

1.7 

1    3  20 

85.6 

4.1 

1  18  20 

-    2.3 

6.6 

0  12  40 

104.2 

2.0 

1    3  40 

88.9 

3.8 

1  18  40 

+    3.1 

6.6 

0  13    0 

102.5 

2.3 

14    0 

91.9 

3.6 

1  19    0 

8.5 

6.6 

0  13  20 

100.5 

2.6 

1    4  20 

94.7 

3.3 

1  19  20 

13.8 

6.6 

0  13  40 

98.3 

2.9 

1    4  40 

97.3 

3.0 

1  19  40 

19.1 

65 

0  14    0 

+  95.8 

—  3.2 

1    5    0 

—  99.6 

—  2.7 

1  20    0 

+  at.4 

+  65 

0  14  20 

93.1 

3.5 

1    5  20 

101.7 

2.4 

0  14  40 

+  905 

—  3.7 

1    5  40 

—103.5 

—  2.1 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE   II. 

i 

zf 

y' 

t 

xf 

y' 

t 

zf 

y' 

d    h    m 

It 

It 

d    h    m 

It 

H 

d    h    m 

tt 

It 

0     0     0 

+    0.0 

+12.2 

1     6     0 

+139.5 

-  7.3 

2  12    0 

-166.4 

—  3.5 

0     0  40 

8.5 

12.2 

1     6  40 

134.2 

7.7 

2  12  40 

168.6 

2.9 

0     1  20 

17.0 

12.1 

1     7  20 

128.6 

8.2 

2  13  20 

170.4 

2.3 

0    2    0 

25.5 

12.1 

18    0 

122.7 

8.6 

2  14    0 

171.9 

1.8  1 

0    2  40 

33.9 

12.0 

1     8  40 

116.5 

9.0 

2  14  40 

173.0 

ISi 

0    3  20 

42.2 

11.8 

1    9  20 

110.1 

9.4 

2  15  20 

173.6 

-  0.6 

0    4    0 

+  50.5 

+11.7 

1  10    0 

+103.4 

—  9.8 

2  16    0 

—173.8 

0.0 

0    4  40 

58.6 

11.5 

1  10  40 

96.4 

10.1 

2  16  40 

173.6 

+  0.6 

0    5  20 

66.5 

11.3 

1  11  20 

89i2 

10.5 

2  17  20 

172.9 

ISi 

0    6    0 

74.3 

11.0 

1  12    0 

81.7 

10.8 

2  18    0 

171.8 

1.8 

0    6  40 

81.9 

10.8 

1  12  40 

74.1 

11.0 

2  18  40 

170.3 

2.4 

0    720 

89.4 

10.5 

1  13  20 

66.3 

11.3 

2  19  20 

168.4 

3.0 

0    8    0 

+  96.6 

+10.1 

1  14    0 

+  58.3 

—11.5 

2  20    0 

-166i3 

+  3.5 

0    8  40 

103.6 

9.8 

1  14  40 

50.2 

11.7 

2  20  40 

163.5 

4.1 

0    920 

110.3 

9.4 

1  15  20 

42.0 

11.8 

2  21  20 

160.4 

4.7 

0  10    0 

116.7 

9.0 

1  16    0 

33.7 

12.0 

2  22    0 

156.9 

5.2 

0  10  40 

122.9 

8.6 

1  16  40 

25.3 

12.1 

2  22  40 

153.0 

5.8 

0  11  20 

128.8 

QJ2 

1  17  20 

16.8 

12.1 

223  20 

148.8 

6.3 

0  12    0 

+134.4 

+  7.7 

1  18    0 

+    8.3 

-12J2 

3    0    0 

-144J2 

+  6.8 

0  12  40 

139.6 

7.3 

1  18  40 

-    0.2 

12.2 

3    0  40 

139.3 

7.3 

0  13  20 

144.5 

6.8 

1  19  20 

8.8 

12.2 

3    1  20 

134.1 

7.8 

0  14    0 

149.0 

6.3 

1  20    0 

17.3 

12.1 

3    2    0 

128.5 

8.2 

0  14  40 

1S3J2 

5.7 

1  20  40 

25.7 

12.1 

3    2  40 

122.6 

8.6 

0  15  20 

157.0 

^J2 

1  21  20 

34.1 

12.0 

3    3  20 

116.4 

9.0 

0  16    0 

+160.5 

+  4.7 

1  22    0 

-  42.4 

—11.8 

3    4    0 

-109.9 

+  9.4 

0  16  40 

163.6 

4.1 

1  22  40 

50.6 

11.7 

3    4  40 

103.1 

9.8 

0  17  20 

166.3 

3.5 

1  23  20 

58.7 

11.5 

3    5  20 

96.1 

10.1 

0  18    0 

168.6 

3.0 

2    0    0 

66.7 

11.3 

3    6    0 

88.9 

10.5 

0  18  40 

170.5 

2^4 

2    0  40 

74.5 

11.0 

3    6  40 

81.5 

10.8 

0  19  20 

171.9 

1.8 

2    1  20 

82.1 

10.7 

3    7  20 

73.9 

11.0 

020    0 

+172.9 

+  1.2 

2    2    0 

—  89.5 

—10.4 

3    8    0 

-  66.1 

+11.3 

0  20  40 

173.6 

+  0.6 

2    2  40 

96.7 

10.1 

3    8  40 

58.1 

11.5 

0  21  20 

173.8 

0.0 

2    3  20 

103.7 

9.8 

3    920 

50.0 

11.7 

022    0 

173.6 

—  0.6 
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COORDINATES  ^N  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE   IV. 

t 

x* 

i' 

i 

z' 

J/ 

t 

z' 

yf 

d  h 

II 

II 

d    h 

II 

H 

d    h 

II 

,^ 

0    0 

+    0.0 

+34.8 

5  18 

+406.2 

—19.3 

11  12 

—449.0 

—13.5 

0    3 

22.8 

34.8 

5  21 

393.1 

20.6 

11  15 

457.4 

12.0 

0    6 

45.6 

34.7 

6    0 

379J3 

21.9 

11  18 

464.8 

10.5 

0    9 

68.3 

34.5 

6    3 

364.4 

23.1 

11  21 

471.2 

8.9 

0  12 

90.9 

34.2 

6    6 

348.8 

24.3 

12    0 

476.5 

7.3 

0  15 

113i) 

33.9 

6    9 

332.5 

25.5 

12    3 

480.8 

5.7 

0  18 

+135.3 

+33.5 

6  12 

+315.4 

-26.6 

12    6 

-484.0 

-  4.1 

0  21 

157.1 

33.0 

6  15 

297.6 

27.6 

12    9 

486.2 

2.5 

1    0 

178.5 

32.4 

6  18 

279i} 

28.5 

12  12 

487.3 

-  0.8 

1    3 

199.6 

31.8 

6  21 

260J2 

29.4 

12  15 

487.3 

+  0.8 

1    6 

220.3 

31.1 

7    0 

240.6 

30.3 

12  18 

486.3 

2.4 

1     9 

240.4 

30.3 

7    3 

.220.5 

31.1 

12  21 

484  JS 

4.0 

1  12 

+260.0 

+29.5 

7    6 

+199.9 

—31.8 

13    0 

—480.9 

+  5.7 

1  15 

279.0 

28.6 

7    9 

178.8 

32.4 

13    3 

476.6 

7.3 

1  18 

297.4 

27.6 

7  12 

157.4 

33.0 

13    6 

471.3 

8.9 

1  21 

315iJ 

26.6 

7  15 

135.6 

33.5 

13    9 

465.0 

10.5 

2    0 

332.3 

25.5 

7  18 

113.5 

33.9 

13  12 

457.6 

12.0 

2    3 

348.6 

24.3 

7  21 

91J2 

34.2 

13  15 

449.3 

13.5 

2    6 

+364.1 

+23.1 

8    0 

+  68.7 

-34.5 

13  18 

-440.0 

+15.0 

2    9 

378.9 

21.9 

8    3 

46.0 

34.7 

13  21 

429.7 

16.4 

2  12 

392.9 

20.6 

8    6 

23i) 

34.8 

14    0 

418.5 

17.8 

2  15 

406.0 

19.3 

8    9 

+    0.3 

34.8 

14    3 

406.3 

19J8 

2  18 

418.2 

17.9 

8  12 

-22.5 

34.8 

14    6 

393.2 

20.6 

2  21 

429.5 

16.5 

8  15 

45.3 

34.7 

14    9 

379.3 

21.9 

3    0 

+439.8 

+15.0 

8  18 

-  68.0 

-34.5 

14  12 

-364.6 

+23.1 

3    3 

449.1 

13.5 

8  21 

90.5 

34.2 

14  15 

349.1 

24.3 

3    6 

457.5 

12.0 

9    0 

112.9 

33.9 

14  18 

332.8 

25.4 

3    9 

464.9 

10.5 

9    3 

135.0 

33.5 

14  21 

315.7 

265 

3  12 

471.3 

8.9 

9    6 

156.8 

33.0 

15    0 

298.0 

27.5 

3  15 

476.6 

7.3 

9    9 

178.2 

32.4 

15    3 

279.6 

28.5 

3  18 

+480.8 

+  5.7 

9  12 

-199.3 

-31.8 

15    6 

-260.5 

+29.4 

3  21 

484.0 

4.1 

9  15 

220.0 

31.1 

15    9 

240.9 

30.3 

4    0 

486.2 

2.5 

9  18 

240.1 

30.3 

15  12 

220.8 

31.1 

4    3 

487.3 

+  0.8 

9  21 

259.7 

29.5 

15  15 

200i2 

31.8 

4    6 

487.3 

-0.8 

10    0 

278.7 

28.6 

15  18 

179.2 

32.4 

4    9 

486.3 

2.4 

10    3 

297.2 

27.6 

15  21 

157.7 

33.0 

4  12 

+484.2 

—  4.1 

10    6 

-315.0 

-26.6 

16    0 

-135.9 

+33.5 

4  15 

480.9 

5.7 

10    9 

332.1 

25.5 

16    3 

113.8 

33.9 

4  18 

476.6 

7.3 

10  12 

348.4 

24.4 

16    6 

91.5 

34i) 

4  21 

471.3 

8.9 

10  15 

363.9 

232 

16    9 

69.0 

34.5 

5    0 

465.0 

10.4 

10  18 

378.7 

21.9 

16  12 

46.3 

34.7 

5    3 

457.7 

12.0 

10  21 

392.7 

20.6 

16  15 

23.5 

34.8 

5    6 

+449.3 

—13.5 

11    0 

-405.8 

-19.3 

16  18 

-    0.6 

+34.8 

5    9 

439.9 

15.0 

11    3 

418.0 

17.9 

16  21 

+  22.2 

34.8 

5  12 

429.6 

16.4 

11    6 

429.3 

16.5 

17    0 

.   +  45.0 

+34.7 

5  15 

+418.4 

-17.9 

11    9 

—439.6 

—15.0 
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SATELLITE   III. 

AT  GBOCBNTRIO  SUPE- 

AT  TIME  OF 

AT  GEOCENTRIC  SUPE- 

AT  TIME  OP 

Date, 
1871. 

RIOR  CONJUNCTION. 

ECLIPSE. 

Date. 
1871. 

RIOR  CONJUNCTION. 

ECLIPSE.      1 

Factor 

Factor 

Factor 

Factor 

forx'. 

fory*. 

P' 

D.    R. 

T 
D. 

R. 

forx'. 

fory. 

P' 

D. 

ti 

D.I  R. 

Jan.    1 

1.246 

+0.893 

-1  3(1.6 

"^i 

11 

+f^ 

Aug.  4 

0.856 

+0.413 

+  8    lJ.6 

4i^ 

^ 

// 

8 

liOO 

0.875 

4  52.2 

fl8  49 

+15 

15 

11 

0.863 

0.406 

8  49.6 

37 

7 

15 

1.211 

0.a55 

5  10.0 

25,  55 

15 

15 

18 

0.872 

0.399 

9  28.0 

41 

-15 

7 

+7 

22 

1.190 

0.833 

5  23.9 

31 

61 

14 

14 

26 

0.882 

0.392 

10    4.6 

45 

19 

7 

7 

29 

1.166 

0.810 

5  33i2 

36 

65 

14 

14 

Sept.  2 

0.894 

0.386 

10  39.1 

49 

22 

7 

7 

Feb.  6 

1.141 

+0.785 

—5  38.0 

♦39 

+67 

+14 

+14 

9 

0.907 

+0.380 

+11  11.4 

-53 

-25 

+7 

+7 

13 

1.115 

0.761 

5  38.0 

41 

69 

13 

13 

16 

0.922 

0.375 

11  41.3 

56 

28 

6 

6 

20 

1.089 

0.737 

5  33.4 

42 

70 

13 

13 

23 

0.938 

0.371 

12    8.5 

60 

31 

6 

6 

27 

1.064 

0.713 

5  24.2 

42 

70 

12 

12 

30 

0.956 

0.367 

12  32.9 

63 

33 

6 

6 

Mar   6 

1.040 

0.691 

5  10.6 

42 

69 

12 

12 

Oct.  8 

0.975 

0.363 

12  54.4 

66 

35 

6 

6 

13 

1.016 

+0.669 

-^  52.9 

♦41 

+68 

+11 

+11 

15 

0.996 

+0.360 

+13  12.6 

-68-37 

+6 

+6 

21 

0.994 

0.649 

4  31.4 

39 

66 

11 

11 

22 

1.018 

0.358 

13  27.4 

70 

38 

6 

6 

28 

0.9r3 

0.629 

4    6.3 

37 

63 

11 

11 

29 

1.040 

0.357 

13  38.7 

71 

38 

6 

6 

Apr.  4 

0.954 

0.611 

3  37.9 

34 

60 

10 

10 

Nov.  5 

1.063 

0.356 

13  46.5 

71 

37 

6 

6: 

11 

0.936 

0.593 

3    6.6 

31 

57 

10 

10 

12 

1.086 

0.356 

13  50.3 

70 

36 

6 

6 

18 

0.920 

0.577 

2  32.6 

28 

53 

10 

10 

20 

1.109 

0.357 

13  50.3 

69 

34 

6 

6 

25 

0.905 

+0.561 

-1  56.2 

♦25 

+49 

+10 

+10 

27 

1.132 

+0.360 

+13  46.3  [-66 -30 

+6 

+6 

Maj  3 

0.892 

0.547 

1  17.7 

21 

45 

9 

9 

Dec.  4 

1.154 

0.364 

13  38.4 

62 

-25 

6 

-^ 

10 

0.880 

0.533 

—0  37.4 

fl7 

41 

+  9 

9 

11 

1.174 

0.368 

13  26.9 

58 

6 

17 

0.871 

0.521 

+0    4.4 

37 

9 

18 

1.191 

0.372 

13    8.7 

52 

6 

24 

0.863 

0.509 

0  47.5 

33 

9 

25 

1.205 

+0.376 

+12  53.7 

-44 

46 

31 

0.855 

+0.498 

+1  31.6 

+29 

+  9 

SATELLITE   IV. 

ATG] 

SOCENTR 

IC  8UPB. 

AT  TIME  OF 

AT  GEOCENTRIC  SUPE- 

AT TIME  OP 

Date. 
1871. 

RIO] 

I  CONJU> 

ICTION. 

ECLIPSE. 

Date, 
1871. 

RIOR  CONJUNCTION. 

ECLIPSE. 

Factor 

Factor 

Factor 

Factor 

, 

.      II 

forsC. 

forjf'. 

P* 

D. 

R. 

D. 

R. 

forx*. 

fory*. 

P* 

D. 

R. 

D. 

R. 

Apr.  30 
May  17 

0.895 

+0.444 

-I  3^.1 

d^ 

+^ 

JL 
+lo 

Jk 

Oct.  16 

0.999 

+0.293- 

fi§  'h 

.1«6 

Jk 

Jb 

+i'6 

0.870 

0.419 

—  0    1.0 

k3S 

+49 

14 

14 

Nov.  2 

1.051 

0.290 

13  30.9 

109 

83 

10 

10 

Aug.lO 

0.862 

0.331 

+  8  30.4 

-50 

-33 

11 

11 

18 

1.106 

0.290 

13  38.5 

107 

77 

10 

10 

26 

0.884 

0.318 

9  58.1 

67 

48 

11 

11 

Dec.  5 

1.158 

0594 

13  24.9 

92 

60 

10 

10 

Sept.l2 

0.914 

0.308 

11  14.4 

83 

62 

11 

11 

22 

1.199 

+0.300  - 

f  12  51.6 

-68 

-34 

+10 

+10 

29 

0,953 

+0.299 

+12  16.9 

-96 

-73 

+10 

,1. 

61 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d   h  m 

J«iu   1  5  30 
1  18  22 
3  21  35 

5  21  26 

6  -  - 

€20  43 

723  24 

823  50 

10  9  27 

10  11  19 

12  2  3 
12  22  59 
14  9  10 

17  8  12 

18  11  11 

19  19  37 

20  4  0 
20  13  47 

20  18  52 

21  2  8 

26  327 

28  18  4 

31  1  19 

Feb.  2  2  39 

3  220 

8  15  10 

9  1  48 
9  16  15 

10  10  34 

13  6  35 

14  23  33 
16  20  12 

20  4  32 

22  13  37 

23  10  56 
27  10  25 

Mar.  2  9  32 

7  14  59 

7  19  20 

14  8  36 

15  20  53 
17  13  11 
19  10  50 
19  16  33 

20  8  12 

21  23  44 

22  11  17 
26  23  58 

27  19  2 

29  17  39 

30  0  47 
30  9  44 

b  greatest  eloug.  E.  19  24 
O  in  Perigee. 
6^<L ^4-131 

C  eclipsed,  vis.  at  Wash. 

<J  S<C S-049 

Q  stationary. 

9  in  Aphelion. 
^  in  Perihelion. 

6  Sa ^-239 

<J  g  9 54-329 

6  5  O  Inf. 

6h€ 1Z-+-0  16 

<J5<C    ...;.    54-448 

5  in  Aphelion, 
in  Aphelion. 
5  greatest  Uel.  Lat  N. 
6  9€ 94-125 

i^€ tj;-h348 

5  stationary. 
62liL :tf4-l  44 

9  greatest  Heh  Lat.  S. 

6  &€ 5-043 

6S€ ^-155 

f  stationary. 

J/  stationary. 

5  greatest  elong.W.  26    1 

5S18 

6h€ >14-  036 

<55<C 54-136 

<<9<C 94-344 

iW  € t{;4-338 

5  in  Aphelion. 
<jJ/<C ^4-136 

6  &€ §-046 

6  3<L 1-127 

a  j/o 

6h€ 11+059 

5  greatest  Hel.  Lat  S. 

6^9 y-1    9 

g  SO 

6^€ 5  +  3    7 

O  enters  cy),  spring  com. 

6^<L tp-h329 

6  9€ 9  +  4  40 

6  2t€ 21-^1  10 

^50  Sup. 

6  &€ S— 059 

D  no 

9  in  a 


d  h  m 
Mar.  30  10  0 
April  3  7  48 
3  20  11 
320  42 
8  10  32 

10  15  47 

11  3  31 

12  5  0 
18  8  44 
18  14  32 

18  18  6 

20  17  29 

21  22  12 

22  21  33 

23  16  14 

26  1^ 

30  9  16 

May  1  7  21 

2  17  28 

4  346 

722  52 

11  17  51 

12  5  50 
14  20  2 

15  16  31 
18  5  18 

21  9  52 

22  7  1 

22  10  12 

23  10  8 

24  21  36 
27  1  26 

28  0  41 

Jnne  3  12  40 

4  632 

10  0  32 

11  20  10 
11  23  49 
15  7  35 
17  -  - 

18  4  12 

19  18  37 
21  4  34 
21  6  51 

25  2  1 

25  19  37 

28  2  32 

29  23  20 

30  19  55 
July  1  14  16 

1  -  - 

2  11  44 

stationary. 

6  S€ <J—  1  58 

<J  V  5 y—  1  45 

5  in  Q 

5  in  ^rihelion. 

6h<L h-h  1  20 

(JUfO 
D  SO 

6W€ q?4-326 

I2  stationary. 

5  greatest  Hel.  Lat  N. 

<J5<C 54-6  21 

<J9<C 94-338 

5  greatest  elong.  E.  20  21 
6V€ :y4-037 

6  &€ S-117 

<J  ?C ?— 3  17 

S  stationary. 

9  in  Perihelion. 

5  stationary.* 

6hC >Z+131 

6  9  2t 94-1  58 

5in8 
6  5  OInf. 

6  V<C V4-  328 

<J  5<C 5+  1  38 

62l€ Tt-hO    3 

<J9<C 9+1  19 

5  in  Aphelion. 

<J  |<C $-  1  31 

9  gi*eatest  Hel.  Lat  N. 
5  stationary. 

<J  <JC <J— 4  39 

<J  5  9 §—  1  46 

6h€ ?4-  1  28 

5  greatest  elong.W.  23  34 

5  greatest  Hel.  Lat  S. 
6^€ tp4-330 

<j  5<c 5-020 

O  Eclipsed,  invis.  at  Wash. 

6  ^(L >f— 029 

6%€ 6-  1  42 

O  enters  G,  summer  com. 
<J9<C 9— 143 

6  S€ (J— 536 

D  ^O 
*>lO 
621Q 

5inQ 

6h€ >14-116 

<C  Eclipsed,  invis.  at  Wash. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d   h  m 

July  2  15  9 

5  9  49 

6  16  12 

8  7  19 

9  727 

10  18  48 

14  9  1 

15  17  21 

15  22  57 

16  10  30 

17  3  47 
17  16  36 
17  21  35 
19  8  26 
19  22  58 

20  18  44 
23  937 
28  624 
28  21  13 
Aug.  5  15  42 

8  5  8 

12  17  50 

13  13  55 
17  14  23 

18  9  27 
18  13  26 

20 

20  5  46 

20  21  37 

23  3  53 

25  3  5 

Sept  2  0  6 

2  17  5 

3  9  1 

6  22  52 

7  19  24 

9  12  5 
10  0  38 
14  5  41 
14  22  17 

14  23  40 

17  1  7 

18  13  0 
21  8  51 

22  18  48 
25  955 

25  18  1 

26  10  34 

26  19  12 

29  7  45 

Oct.   1  9  4 

2  17  24 

O  in  Apogee. 

5  in  Perihelion. 
<J  S-V g-t-059 

ifinft 
<J  W<C V-f.327 

(J  I  5 S-l  14 

b  greatest  Hel.  Lat  N. 
611<L ^-1    0 

<J  SC S-148 

6  ^<i 5  — 058 

9  greatest  eloug.  E.  45  35 

6  ho 
9  in  Q 

6  9<L .'9-527 

6  S<L ^-5  51 

^  stationary. 

6h<L >l-f-l    4 

6^<L ^4-3  17 

5  inB 
<J^<C V-132^ 

<J  5<C 5  —  7    4 

Q  in  Aphelion. 

<J  9<C 9  —  954 

9  at  greatest  brilliancy. 
^  greatest  elong.  E.  27  23 

6  id (J- 5  16 

9  in  Aphelion. 

6h<L >l-t-  1    3 

<J  W<C V-t-3    4 

9  stationary. 
^  stationary. 
l2  stationary. 
Q  greatest  Hel.  Lat  S. 

6U(L 2^-2    6 

6%<L i-2  11 

<JSC 5  —  930 

(J  9  <C 9  —14  27 

9  greatest  Hel.  Lat  S. 
<J  gOInf. 

<J  ^<C <f-354 

6h<L ^+114 

0  enters  ^  autumn  com. 

Q  stationary. 
6  9  ©Inf. 
D  hO 

9  inQ 
<J  V<C V4-256 

^  in  Perihelion. 
5  greatest  elong.W.  17  56 


Oct 


Nov. 


Dec. 


d  h  m 
4  15  12 
7    4  19 

7  11    0 
11    9  51 

11  16  34 

12  9  18 

14  11    0 

15  18    8 

17  6  58 

18  16  26 

22    035 

24    6  31 

26  13  53 

1    -    - 

1  18  18 

3  16  36 

3  19  45 

4  4  25 
6  10    0 

8  14  14 

10  2  41 
12    9  27 

14  8  42 

15  2  47 

15    3  35 

15  20  38 

16  9  58 

22  18  39 

30  23  22 
1    2  11 

4  18  40 
6    3  31 

6  11  18 
8    0  14 

11  -    - 

11  10  45 

12  18  23 

12  20  53 

13  14  33 
13  23  58 

15    8  31 

19  23  32 
21  12  51 

23  1  34 

23  18  29 

28  058 
28    6  4^3 

28  8  20 

29  22  10 

31  0  18 

31  16  23 

32  18    3 


<J59 5-1-9  41 

6%<L 1-229 

<J  9  <C 9— H  54 

^  greatest  Hel.  Lat  N. 


<J  5<C 

9  stationary. 

6  i<L 

6  h<L 


5  — 3  17 


—  2 

4-  1 


2 
31 


n  §  O 

<J  W<C W+258 

9  at  greatest  brilliancy. 
<J  5  O  Sup. 


<j|c:  ..... 

8  mQ 
0  stationary. 
69<L 


i- 


—  2  56 
244 


9  —  550 


<J  5  C 

b  in  Aphelion 
6  i<L S 


g  —  3  18 


0    0 


g  greatest  Hel. 

$  greatest  Hel.  Lat  S. 

9  greatest  elong.W.  46  5! 
<J9<C 9—  1511 

O  BJclipsed,  invis.  at  Wash. 
6>ih 5-236 


6h<L >i-»-2 

<5  5c:  ... ...  5-0 

9  ui  Perihelion. 

6  i<L i 


4 

16 

1  57 


Q  greatest  elong.  E.  20  22  ' 

tpC tp-t-3  10 

O  enters  >},  winter  com. 
g  stationary. 


f— 2  41 
-243 


in  Perihelion. 


$  in  Perihelion. 
O  in  Perigee. 

6  8  Qlnf. 


4-2    4 


LATITUDES  AND  LONGITUDES  OF  THE  PRINCIPAL 

OBSERVATORIES. 


Ibo N.  Lat  60**  26'  56''. S  ±  CKMl.    Abgelandeb,  Ob$.  Astron.,  I.  p.  xxi. 

Long.  E.  from  Paris,  1^  19°*  47".3.    Abgelandeb,  Astr.  Nachr.,  IX. 
264. 

Albany,  (Dome)  .    N.  Lat.  42**  31K  41K^5.    Bepwt  Begents  Univ.,  N.  Z.,  p.  59. 

Long.  E.  from  New  York,  0^  0°*  67».40  ±  0».01.    Gould,  Coast  Survey 
Bepart,  1861,  p.  232. 

Altont  .    .    .    .    N.  Lat.  53""  32'  45''.27.    Gauss,  BesHmmtMg  des  BreitmunterschiedeSy 
&c.,  p.  71. 
Long.  E.  from  Greenwich,  0^  39"  46M5±0".04.    Stbuvb,  Exped. 
Chronom.,  1844,  p.  206. 

Ann  lAor      .    .    N.  Lat.  42**  16'  48".    BbOnnow,  AstTim.  Journal,  V.  112. 

Long.  W.  from  Cambridge,  0*»  50*°  24".21  ±  0».05.    BbCnnow,  Astr. 
NoticeSf  27. 

Armagh     .    .    .    N.  Lat.  54**  21'  12".70.    RoBrNSON,  Places  qf  Stars,  &c.,  p.  x. 
Long.  W.  from  Greenwich,  0^  26"*  35".47.    Ibid.,  p.  xi. 

Athent,  (Mer.  Oir.)  N.  Lat.  37**  68'  20"  d=  1''.     BouBis,  Astr.  Nachr.,  XXXIII.  197. 

Long.  E.  from  Hamburg,  0*»  5S^  1'».63.    BouBis,  Erg.  H0  e.  d.  Astr. 
Nachr.,  p.  150. 

Berlin,  (Dome)    .    N.  Lat.  52^  30'  16".68  ±  0".2.    Encke,  Astr.  Nachr.,  XXIII.  372. 

Long.  E.  from  Brussels,  0**  36"*  6".48  ±  0».l.    Enckb,  Abhandl.  der 
Berliner  Akad.  d.  Wissenschqften,  1858,  p.  80. 

Bilk      ....    N.  Lat.  51**  12'  25".    BbOnnow,  Astr.  Nachr.,  ^XVII.  300. 
Long.  W.  from  Berlin,  O**  26°»  30».    Ibid. 

Bonn     ....    N.  Lat.  50M3' 45".0.  )   .  .^    ^         „^  ^^ 

Long.  E.  from  Paris,  0^  19-  3-.0.  }  ^RGELAimEB,  Ast.  Jour.,  IIL  18. 

The  provisional  Observatory  on  the  ^^ Alter  ZoU,^  in  which  were  made 
the  observations  published  in  Vol.  I.  of  the  Bonn  series,  was  situated 


N.  Lat.  50*^  44'  9".  )  _  .  ^  t>  ^,.   t       • 

Long.  E.  from  Paris,  0^  19-  5-.5.  }  ^^'^  ^^^-  ^^^  ^'  P'  ^• 


Breilan      .    .     .    N.  Lat.  51**  6'  56".5.    Galle,  Berliner  Astr.  Jahrbuch,  1866,  p.  286. 
Long.  E.  from  Paris,  0^  58™  48".85.    Sadebeck,  (geodetic  from  Russia.) 

Galle,  Astr.  Nachr.,  LV.  195. 
Long.  E.  from  Berlin,  O'^  14™  34».37.    Klingbb,  (from  occultations.) 
Ibid. 
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Brnsseli    .    .    . 

Cambridge,  (Eng.) 
Cambridge,  (Hau.) 


h  m    • 
1  8  9.71 

9.85 
1  8  9.8 
QuETELET,  Anndles  de  VObs.  de.BruxdleSy 


These  give,  referred  to  Greenwich : — 

The  former,  by  the  old  longitude  of  Paris, 
The  latter,       «'      new        "        "  Berlm, 

Whence  we  may  adopt 

N.  Lat.  50^  5V  W.l 

1837,  p.  264. 
Long.  E.  from  Greenwich,  O'^  17°»  28».9.    Aiby,  Mem.  JR.  Astr.  8oc.y 

XXIV.  26. 

N.  Lat.  52**  12'  51^76.     Camb.  PhU.  Tram.,  V.  279. 

Long.  E.  from  Greenwich,  0*»  0°*  22».69.    Ohallis,  M(mtUy  Not  B. 

Astr.  Soc.,  XIV.  195. 
N.  Lat.  42**  22^  48''.60.    Peikce,  Mem.  Amer.  Acad.  N.  S.y  U.  203. 
Eed'n  to  Dome,  — (K'.5.    Bond,  Annals  Harv.  Coll.  Obs.,  I.  xvii. 
Long.  E.  from  New  York,  0^  1 1°»  26».07.    Walker,  Astr.  Jour.,  UI.  la 


Cape  of  Good  Hope.  S.  Lat.  33^  56'  3''.2 


Maclear,  Mem.  B.  Astr.  Soc.,  XXXIII.  p.  2. 

1  1 3*  56*1  Ibid.,      p.  126. 

1  13  31.5  "         p.  127. 

0  15  10.2  *'         p.  128. 

1  26  37.2  «          p.  129. 
4     7     1.56  "  xii.  p.  137. 

These  give,  referred  to  Greene  ioh  by  the  longitudes  of  this  table— 

h 


Long.  E.  from  Greenwich, 
"     E.    "    Cambridge, 
«     W.   "    Ibo, 
'*     E.     "    Edinburgh, 
«     W.   "    Madras, 


u 
u 


m       8 
1  13  56.1 

54.46 

57.73 

54.15 

55.62 


1  13  55.7;  giving  the  first  a  double 


CUeigo    . 
Cliriitiaflii 

Clinton     . 
Copenhagefl 


By  Greenwich  occultations, 

By  Cambridge         " 

By  Abo 

By  Edinburgh 

By  Madras 

Whence  we  may  adopt 
weight. 

N.  Lat  41**  50^  1".  )  Safford,  from  Bep^ni  qf 

Long.  W.  from  Ann  Arbor,  0**  15°»  31".59.  )      Lake  Survey. 

N.  Lat.  59**  54'  43''.7.    Hansteen,  Astr.  Journal,  II.  173. 
Long.  W.  from  Copenhagen,  0^  7™  25».0.    Haitsieen,  Asir.  Naekr^ 
XXXII.  301. 

N.  Lat.  43**  3'  16''.5.    Bq>ort  qfBegents  qf  Univ.  N.  Y.,  p.  59. 
Long.  W.  from  Cambridge,  0^  17""  6".46.    Peters,  Ibid.,  p.  32. 

(New  Observatory.) 

N.  Lat.  dS""  iV  13''.6  ±  0^^.15.    Thielb,  Astr.  Nachr.,  LVL  356. 

Long.  E.  from  Altona,  0**  10"  32».51.    Peters,  Mss.  communication. 

The  old  Observatory,  or  Round  Tower,  is  situated — 
N.  Lat.  52''  40'  53".0.    Schumacher,  Astr.  Nachr.,  V.  366. 
Long.  E.  from  Holkens  Bastion,  0*.57.     Wurm,  Astr.  Nachr.,  III.  438, 

V.  337. 

Holkens  Bastion  wa«  occupied  as  the  Observatory  for  many  years 

previous  to  the  erection  of  the  new  building  in  1861.    Astr.  Nachr., 

XIX.  119. 
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LoDg.  E.  from  Altona,  0  10  32.585.  Hansen, -l^fr.^oc^r.,  VIII.  281. 

32.565.  ScHUMACHBB,  Ast.  Nachr,j  IX.  163. 

Mean  by  weights,     0  10  32.583. 

CrtCOW.     .    .    .    N.Lat.  50*^3' 50".0±0^'.09.    Wkisse,  ^5^.  ^a(*r.,  XVI.  256. 
Long.  K  from  Paris,  V"  10"  29».78.    Astr.  Journal,  III.  19. 

Dorpat  .     .     .     .    N.  Lat.  58**  22'  47''.05.     Struve,  Obs.  AOnm.,  VI.  p.  Ix. 

Long.  E.  from  Paris,  1**  37"  33».0.    Stbtjve,  Yermesswug  LivJands, 
p.  35,  Mem.  Acad.  Scie.y  Vol.  IV. 


Dabliii.    .  . 

Dttrham    .  . 

Edinlorgh 

Floreiee   .  . 


N.  Lat  53^  23'  13''.0. 
Long.  W.  from  Greenwichj 


0^  25"  22".  )  ^^-  ^«cAr.,  X.  274. 


GeneTi 


Georgetown    .    < 

(Dome.) 

Gottingei  .    .    . 
(Mer.  Circle.) 


Gotki   . 


N.  Lat.  54^  46'  6".4.    Astr.  Nachr.,  XXVI.  215. 
Long.  W.  flora  Greenwich,  0»»  6"  19«.75.    ManiJdy  Not.  B.  Astr.  8oe.y 
XII.  35. 

N.  Lat.  55''  57'  23".2.    Edinb.  Observations,  XII.  p.  v. 
Long.  W.  from  Greenwich,  0*»  12"  43».05.    Aiby,  Monthly  Not.  B.  Astr. 
Soc.y  XVIII.  254. 

(Observatory  of  the  College.) 

N.  Lat  43^  46'  40".8.    Zach,  Corref^.  Astron.,  1.  15. 

Long.  E.  from  Paris,  0^  35"  42M.    Ibid.,  p.  14. 

The  Specola  del  Mtsseo  Beak  is  situated,  according  to  the  same  authority, 

N.  Lat.  43^  46'  4".3,  p.  11. 

Long.  E.  from  Paris,  0^  35"  40«.2,  p.  14. 

N.  Lat.  46**  11'  58".84.    Plantamoub,  M6m.  8oc.  de  Phps.  et  d^Hist. 

Nat.,  XL  15. 
Long.  E.  from  Paris,  0^  15"  16».22.    Astr.  Nackr.,  XX.  7. 

Lat.  0'  47".42  North  )  of  Naval  Obs.  dome.    Curley,  Astr,  Journal, 
Long.  0"  6».20  West   J      I.  69,  70. 

N.  Lat  51**  31'  47".85.    Gaitss,  BesUmmung  des  Breitentmterschiedes, 

&o.,  p.  71. 
Long.  W.  from  Altona,  0"  0*.049.    Ibid. 

For  the  old  Observatory, 
N.  Lat.  51**  31'  55''.6.    Monatl.  Corresp.,  XXVIL  483. 
Long.  E.  from  Paris,  O'*  30"  25«.2.    Astr.  Nachr.,  II.  407-8. 

(New  Observatory.) 

N.  Lat  50**  56^  37".46.    Hansen,  Abhandl.  d.  h.  Sachs.  GeseOschqft, 

VIII.  242. 
Long.  W.  from  Leipsio,  0^  6"  43».485  ±  0».016.    Ibid.,  p.  320. 

For  the  old  Observatory  on  the  Seeberg, 
N.  Lat.  50**  56'  5".19.    Gauss,  Bestimmung  des  Breitenunterschiedes, 

&c.,  p.  80. 
Long.  E.  from  new  Observatory,  0"  4^.60.    Hansen,  Abhandl.  d.  Sachs. 

Qes.,  Vin.  241. 
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flamlnrg  .  . 

nelsingfon  . 

nndsoii .    .  . 

Kasan  .    .  . 

Konigslerg  . 

Kremsmnmter 

leipiie .    .  . 


leyden 


lirerpool 
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N.  Lat.  51°  28'  38^2.     (Greenwich  ObservoHons,  1864;  p.  Ixii. 


Long.  E.  from  Foilhommerum,  0  41  33.29 

Foilhommerum  E.  from  Heart  8  Content,  2  51  56.54 
Heart's  Content  E.  firom  Calais; 
Calais  E.  from  Bangor, 
Bangor  E.  from  Cambridge, 

Long.  E.  fix)m  Cambridge, 
Cambridge  E.  from  New  York, 
New  York  E.  from  Washington, 

Long.  E.  from  Washington, 


0  55  37.72 
0  6  0.31 
0     9  22.99 


AlBY. 

GOITLD. 

u 


Walkeb, 

4  44  30.85 

0  11  26.07  I  Walker,  Astr. 
0  12  15.47  )    Jour.,  IIL  la 

5  8  12.39    Gould,  Seport 


to  Coast  Survey  on  Trans-Atlantic  Longitude. 

N.  Lat.  53^  33'  7''.    Rumkeb,  MiUlere  Oerter,  &c.,  p.  ii. 

Long.  E.  from  Altona,  dl^  0°»  7».41.    Hansen,  Astr,  Nachr.,  VIII.  277. 

N.  Lat.  60**  9'  42''.6.    Akgelandbr,  Astr.  Nachr.,  XIV.  205. 
Long.  E.  from  Paris,  1^  30"  28.»3.    Struvb,  TaJtHe  des  Positions  Oeogr. 
en  Bmsie,  p.  12. 

N.  Lat.  41**  14'  42".6.    Looms,  Trans.  Amer.  PhU.  Soc.  N.  A,  X.  61. 
Long.  W.  from  Washington,  0^  17°»  32».06.    Astr.  Journal^  III.  20. 

N.  Lat.  55""  47'  24".17.    KowALSKi,  Astr.  Nachr.,  LIV.  117. 

Long.  E.  from  Pulkowa,  I'*  15°»  10».08.    SmxjTE,  Exped.  Ckron.,  1860. 

N.  Lat.  54^  42'  50".56.    Luthbb,  Astr.  Nachr.,  XLV.  314. 
Long.  E.  from  Berlm,  0*^  28°*  24M.    Enckb,  Abh.  d.  k.  Akad.  Umersch. 
Berlin,  1858,  p.  99. 

N.  Lat.  48°  3'  23".69  ±  0".28.    Reslh<5beb,  Astr.  Nachr.,  XXXVH.  269. 
Long.  W.  from  Vienna,  0^  8°»  59».064  ±  0».03.    Ibid. 

(New  Observatory.) 

N.  Lat.  51**  20'  6".3.    Bbuhns,  Astr.  Nachr.,  LXVII.  264. 
Long.  W.  from  Berlin,  O'*  4°*  0".895  ±  0».02.     Brxjhks  and  FdRSTER, 
Bestimmtmg  der  Langendifferenz,  &c. 
The  Pleissenburg  is  situated — 
N.  Lat.  51°  20'  20".5.    D^Arrest,  Astr.  Nachr.,  XXIX.  280. 
Long.  W.  from  Berlin,  O'*  4°*  5».27.    Ibid. 
Brtjhns  found  by  geodetic  measurement  a  difference  of  10".74  in  lati^ 
tude  and  4*.00  in  longitude  between  the  two  observatoriee. 

Geschichte  u.  Beschreibung  d.  Leipziger  Stemwarte,  p.  19. 

(New  Observatory.) 

N.  Lat.  52**  9'  20".3. 

Long.  E.  from  Greenwich,  17"  56M8.  ) 

(Old  Observatory,) 
N.  Lat.  52''  9'  27".4. 
Long.  E.  from  Greenwich,  17™  56".80. 
(Old  Observatory.) 

N.  Lat  53^  24'  47".72.    Hartotp,  M.  Notices  B.  Astr.  8oc.,  XUI,  247. 
Long.  W.  from  Greenwich,  0^  12°»  0».05.    Airy,  Mem.  B.  Astr.  8oc., 

XVI.  275. 


>  Kaiser,  Astr.  Nachr.,  LX.  284. 


Idem. 
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(New  Obaervatory,) 
N.  Lat.  53^  24'  3''.8.    M.  Notices  B.  Astr.  8oc.,  XXVIII.  81. 
Long.  W.  fi-om  Greenwich,  0^  12"  17''.15.     Ibid.,  p.  82. 

Hadrai ....    N.  Lat.  13**  4'  9''.2.    Taylor,  Madras  Gen.  Catal.,  Pref.,  p.  li. 

Long.  E.  from  Greenwich,  5*»  20"^  57*.28.     Taylob,  Mem.  R.  Astr.  Soc., 
XVL  5. 

Hannheim      .     .    N.  Lat.  49**  29'  12''.9.    Astr.  Nachr.,  XII.,  129. 

Long.  E.  from  Paris,  0^  24°»  30«.04.     Astr.  Journal,  III.  21. 

Markree     .     .    .    N.  Lat.  54^  lO'  31''.77.    Astr.  Journal,  II.  12. 

Long.  W.  from  Greenwich,  0^  33"*  48'.4.    Naut.  Aim.,  1855,  p.  594. 

Maneillei  .    .    .    N.  Lat.  43^  17'  49".    Monatl  Corresp.  XIII.  139. 

Long.  E.  fi-om  Paris,  0^  12°»  7*.53.    Astr.  Journal,  III.  21. 

■ilafl    ....    (Brera.) 

N.  Lat.  45°  28'  0".7.    Zach,  Corresp.  Astron.,  V.  300. 
Long.  E.  from  Paris,  0^  27°»  25".18.    Astr.  Journal,  III.  21. 

lodcna      .    .    .    N.  Lat.  44**  38'  52".75.    Bianchi,  Atti  del  Beal  Osservatorio  di  Modena, 
I.  336. 
Long.  E.  from  Paris,  0^  34°»  22».51.    Astr.  Journal,  III.  21. 

loieow  .     .    N.  Lat.  55°  45' 19".83±0".08.  ScHWEiZEE,^s^.JVacAr.,XXXVllL  100. 

Long.  E.  firom  Pulkowa,  0*^  28°  58'.23  ±  0^03.  Stbuve,  Exped.  Chron., 

1845,  p.  130. 

Hnilich      .     .     .    (Bogenhausen.) 

N.  Lat.  48°  8'  45".     Soldneb,  Astr.  Nachr.,  IX.  422. 

Long.  E.  from  Paris,  Q^  37°»  4".98.    Wurm,  Astr.  Nachr.,  VIII.  148. 

Naplei  ....    (Capodimonte.) 

N.  Lat.  40°  51'  46".63.    Brioschi,  Astr.  Nachr.,  V.  294. 

Long.  E.  from  Paris,  0>»  47°*  37».93.    I^ffem.  di  Milano,  1867,  p.  99. 

New  York  .     .     .    (Mr.  Rutherfurd's  Observatory.) 

N.  Lat.  40»  43'  48".53.    U.  S.  Coast  Survey.    Amer.  Journal  Science, 

XXXIX.  304. 
Long.  E.  firom  Washington,  0*»  12™  15*.47.     Astr.  Journal,  III.  18. 

HiCOlajCW  .    .     .    N.  Lat.  46^  58'  20".6.    Knorrb,  Astr.  Nachr.,  VII.  261. 

Long.  E.  firom  Pulkowa,  0^  6"*  35".47.     Struve,  E:tped.  Chron  efe, 

1846,  p.  46. 

Olmntl ....    N.  Lat.  49°  35'  43".0.    Schmidt,  Astr.  Nachr.,  XXXIX.  49. 

Long.  E.  firom  Kremsmunster,  0^  12™  30*. 40.     Schmidt,  Astr.  NacJir., 
XLV.  46. 

Oxford  .     .     .     .    N.  Lat.  51°  45'  35".5.    Radcliffe  Observ.,  1864,  pp.  xxxvii,  Ixiii. 
Long.  W.  from  Greenwich,  0**  5™  2^,6.     Ibid.,  p.  xxxvi. 

Padaa  ....    N.  Lat.  45°  24'  2".5.     Santini,  Astr.  Nachr.,  XVII.  346. 

Long.  E.  from  Paris,  0*^  38™  8M5.    Wolfbrs,  Berl.  Astr.  Jahrb.,  1866, 
p.  292. 
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Palermo 


Paramatta     .    . 

Paris    .... 

(Southern  face.) 


Philadelphia  . 

PragBe  .    .    . 
Pnlkowa   .    . 

Rome   .    .    . 

San  Fernando 
Santiago   .    . 


Senftenberg 
Speyer  .  . 
Stockholm . 


N.  Lat.  38^*  6'  44'^    Oacciatorb,  Anncd.  d.  Wienor  Siemtoarte,  XXIV.  6. 
Long.  E.  from  Paris,  C^  44°^  4".0.    Daitssy,  Covm.  des  Temps.,  1835, 
oddity  p.  (8). 

S.  Lat.  33*^  48'  49^^79.    ROmkbr,  Phil.  Trans.,  1829,  III.  16. 
Long.  E.  from  Greenwich,  10^  4*"  6».25.    Ibid.,  p.  29. 

N.  Lat.  48**  5(y  13^^.22  is  generally  adopted,  as  determined  by  Abago 
and  Mathieu. 

Langiee,  with  (Jambey  circle,  48  50  11.19 

Matjvais,   "    Fortin,        "  11.85 

5  observers,  1856-7,  with  Gambey  circle,  11.80 

6  '*  1857-60  "  "  "  11.61 
5  *'  1860-1  "  "  "  11.71 
YvoN  ViLLAECEAU,    '*     Rigaud,      *'                      10.56 

YvoN  ViLLAECEAU,  Determinations  Astr.  en  1863,  p.  9. 
Long.  E.  ficom  Greenwich,  0^  9°*  20».63.    Aiey,  M.  Not  B.  Astr.  8oc., 
XV.  124. 

(Old  High  School  Observatory.) 

N.  Lat.  39**  57'  7''.5.    KEia)ALL.  )  Astron.  Joum., 

Long.  E.  fix)m  Washington,  0^  7°>  33«.64.     Walkee,  )      III.  22. 

N.  Lat.  50*  5^  18''.5.    David,  Astr.  Nachr.,  VIII.  198. 
Long.  E.  from  Paris,  0^  48"  20«.50.    Astr.  Journal,  III.  22. 

N.  Lat.  59**  46'  18".07.    Steuve,  Description  de  VObserv.  de  Potdkova, 

p.  290. 
Long.  E.  from  Altona,  1^  21"  32«.523  ±  0«.039.      Steuve,  Exped. 

Chronom.  de  1843,  p.  144. 

(Oollegio  Eomano.) 

N.  Lat.  41*  53'  53".72.    Secchi,  Memorie  del  nuovo  Osservatorio,  p.  123. 

Long.  E.  from  Greenwich,  0^  49"  56M4.    EosA,  Astr.  Nachr.,  LVI.  348. 

N.  Lat.  36*  27'  45".     Corresp.  Astron.,  XIV.  240. 

Long.  W.  from  Paris,  0^  34"  10-.6±0».31.    Astr.  Nachr.,  IX.  358. 

(New  Observatory.) 

S.  Lat.  33*  26'  42".0.  )  Moesta,  Observ.  Merid.  rda- 

Long.  W.  from  Greenwich,  4^  42"  42".4.  J    lives  alplanetaMarte,  p.  xii. 

For  the  original  Observatory  on  Santa  Lucia — 
S.  Lat.  33*  26'  25".70.    Moesta,  Observaciones  Astronom.,  I.  p.  xxxviL 
Long.  W.  from  Greenwich,  4^  42"  32*.97.     Ibid.,  xxxix. 

N.  Lat.  50*  5'  10".l.  Beoesen,  Astr.  Nachr.,  xm.  332 
Long.  E.  from  Greenwich,  1^  5"  50".60.    Ibid. 

N.  Lat.  49*  18'  55".4.    Schweed,  Astr.  Nachr.,  VI.  66. 

Long.  E.  from  Paris,  0^  24"  25«.0.     WtJEM,  Astr.  Nachr.,  XV.  280. 

N.  Lat.  59*  20'  33".82.     Selandee,  Kongl  Vetenshaps  Akad.  Hand- 

Ungary  1835,  p.  204. 
Long.  E.  from  Paris,  1**  2"  53".33.    Svanbeeg,  Astr.  Nachr.,  XL  408. 
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St.  Petenbnrg 
Dpsala .    .    . 

Dtreeht.    .    . 
Vienna .    .    . 


WaiUngton 


N.  Lat.  59^  56'  29^^67.  )  Steuvb,  Descrip.  de  VObserv. 

Long.  W.  ficom  Pulkowa,  0^  0°»  6M94.  J    Cmtrale  de  FmOwvaj  p.  292. 

(New  Observatory.) 

N.  Lat.  69*  51'  31''.5.    ScroiLTZ,  Nova  Acta  Soc,  Beg.  Upsaliensis^  1856, 

p.  208. 
Long.  W.  from  Stockholm,  1"»  43«.70.     Thal^n,  Ibtd.,  218. 

N.  Lat.  50*  5'  10''.53.       *  ) 

Long.  E.  from  Paris,  0^  11-  10-.65.  \  ^^^^'  '^'^''  ^^^''^  ^^'  ^^^' 

N.  Lat.  48*  12'  35".5.    Berliner  Astr.  Jahrb.,  1866,  p.  295. 
Long.  E.  from  Paris,  0^  56™  11».07.     Schumachlb,  Astr.  Nachr., 
XXIII.  263. 

For  the  private  observatory  of  Mr.  Oppolzbr,  in  the  Josephstadt, 
N.  Lat.  19".4  greater  than  i  the  Vienna  Observatory,  Astr.  Nachr., 
Long.  0"  6».4  West  from    J      LX.  182. 

N.  Lat.  38*  53'  38".78.  Nbwcomb,  Washington  Observ.,  1864,  p.  xliv. 
Long.  W.  from  Greenwich,  5^  8™  12».39.    Gould,  Beport  to  Coast  8ur 

vey  on  Tram-Atlantic  Longitude*      (See  Greenwich.) 

The  situation  of  the  first,  or  provisional.  Naval  Observatory,  in  which 
were  made  the  observations  in  the  first  volome  pablished  by  Gilliss, 
was — 

N.  Lat.  38*  53'  32".8.     GiLUSS,  Astr.  Obs.,  p.  viii. 

Long.  10*.05  E.  of  present  Observatory,  C.  8.  Beport.,  1846,  p.  72. 


Wilna 


N.  Lat.  54*  40'  59".l.    Astr.  Nachr.j  IV.  562. 

Long.  E.  from  Paris,  1^  31"»  50».31.    Astr.  Journal,  III.  23. 
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POSITIONS  OF  THE  PRINCIPAL  OBSERVATORIES. 
{North  Latitudes  and  West  Longitudes  are  considered  as  ^positive.) 


Place. 


Abo,     .  . 

Albany,  . 
Aitona, 
Ann  Arbor, 

Armagh,  . 

Athens,  . 
Berlin, 

Bilk,     .  . 

I  Bonn,   .  . 

Breslau,  . 


Brussels,   .... 
Cambridge,  (Eng.,) 
Cambridge,  (Mass.,) 
I  Cape  of  Good  Hope, 
Chicago,   .... 


Christiania, 
Clinton,     . 
Copenhagen, 
Cracow,    . 
Dorpat, 

Dublin, 
Durham,    . 
Edinburgh, 
Florence,  . 
Greneva,    . 

Georgetown, 
Gottingen, 
Gotha,  .     . 
Greenwich, 
Hamburg, 


Helsingfors 
Hudson,    . 
Kasan, 
Konigsberg, 
Kremsmiinster, 


Leipsic,     . 
Ley den,    . 
Liverpool, 
Madras, 
Mannheim, 

Markree,  . 
Marseilles, 
Milan,  .     . 


Lntitade. 


+60  26  56.8 
4-42  39  49.5 
+53  32  45.3 
+42  16  48.0 
+54  21  12.7 


37  58  20.0 
52  30  16.7 
51  12  25.0 
-50  43  45.0 
-51  6  56.5 

+50  51  10.7 
--52  12  51.8 
--42  22  48.1 
—33  56  3.2 
+41  50     1.0 

59  54  43.7 
43  3  16.5 
55  41  13.6 
50  3  50.0 
58  22  47.0 


+53  23  13.0 
-1-54  46  6.4 
-1-55  57  23.2 
4-43  46  40.8 
-i-46  11  58.8 


38  54  26.2 
-51  31  47.8 

50  56  37.5 

51  28  38.2 
53  33    7.0 


+60  9  42.6 
+41  14  42.6 
4-55  47  24.2 
-1-54  42  50.6 
-f-48    3  23.7 

+51  20  6.3 
4-52  9  20.3 
4-53  24  47.7 
4-13  4  9.2 
4-49  29  12.9 

+54  10  31.8 
--43  17  49.0 
--45  28    0.7 


Longitude 

from  WaihlDgtoo 

in  Time. 


—  6  37  20.32 
-^  0  13  12.87 

—  5  47  58.54 
+  0  26  42.67 

—  4  41  36.92 

—  6  43    7.58 

—  6     1  47.77 

—  5  35  17.77 

—  5  36  36.02 

—  6  16  22.19 


5  25  41.29 

5  8  35.08 
0  23  41.54 

6  22    8.09 
0  42  14.26 


+ 


—  5  51  6.69 

—  06  35.08 

—  5  58  31.05 

—  6  28  2.80 

—  6  55  6.02 

—  4  42  50.39 

—  5     1  52.64 

—  4  55  29.34 

—  5  53  15.12 

—  6  32  49.24 

+  00  6.20 

—  5  47  58.49 

—  5  51  3.39 

—  58  12.39 

—  5  48  5.95 

—  6  48  1.32 
+  0  17  32.06 

—  8  24  4L14 

—  6  30  11.87 

—  64  45.03 

—  5  57  46.87 

—  5  26  8.57 

—  4  56  12.34 
—10  29  9.67 

—  5  42  3.06 

—  4  34  24.00 

—  5  29  40.55 

—  5  44  58.20 


Longitade 

from  WaMliiagtfMi 

in  Days. 


—.2759296 
—.0091767 
—.2416498 
+.0185494 
—.1955662 

—.2799488 
—.2512473 
—.2328445 
—.2337502 
—.2613679 

—.2261723 
—.2142949 
-  .0164530 
—.2653711 
+.0293317 

—.2438274 
—.0045727 
—.2489703 
—.2694768 
—.2882641 

—.1964165 
—.2096370 
—.2052007 
—.2453139 
—.2311344 

-h.0000718 
-.2416492 
-.2437892 
-.2140323 
-.2417355 

-.2833486 
-h  .0121766 
-.3504761 
-.2709707 
-.2532990 

-.2484592 
-.2264881 
-.2056984 
-.4369175 
-.2375354 

-.1905556 
-.2289415 
-.2395625 


Longitude 

from  WashingtoD 

in  Arc 


260  39  55.2 
356  41  47.0 
273  0  21.9 
6  40  40.0 
289  35  46.2 

259  13  6.3 

269  33  3.4 
276  10  33.4 

275  50  59.7 
265  54  27.1  i 

278  34  40.7 
282  51  13.8  I 
354  4  36.9 
264  27  58.7 
10  33  33.9 

272  13  19.6 
358  21  13.8 

270  22  14.3 
262  59  18.0 
256  13  29.7 

289  17  24.1 
284  31  50.4 
286  7  39.9 

271  41  13.2 

276  47  41.4 

0  1  33.0 

273  0  22.7 

272  14  9.2 
282  56  54.2 


272  58  30.8 

257  59  40.2 
4  23  0.9 
233  49  42.9 
262  27  2.0 
268  48  44.6 

270  33  17.0 
278  27  51.5 
285  56  54.9 
202  42  35.0 
274  29  14.1 

291  24  0.0 
277  34  51.8 

273  45  27.0 
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Plnoe. 


Modena,    . 
Moscow,    . 
Munich,     . 
Naples, 
New  York, 

Nicolajew, 
Oimiitz,     . 
Oxford, 
Padua, 
Palermo,   . 

Paramatta, 
Paris,    .     . 
Philadelphia, . 
Prague,     . 
Pulkowa,  . 

Rome,  .     . 
San  Fernando, 
Santiago,  . 
Senftenberg, . 
Speyer,     . 

Stockholm, 
St  Petersburg, 
Upsala, 
Utrecht,     . 
Vienna,     . 

Washington, 
Wilna,.     . 


LaUtttde. 


38  52.8 
--55  45  19.8 
--48  8  45.0 
--40  51  46.6 
--40  43  48.5 

--46  58  20.6 
--49  35  43.0 
--51  45  35.5 
--45  24  2.5 
--38    6  44.0 


—33  48  49.8 
-1-48  50  11.0 
4-39  57  7.5 
-1-50  5  18.5 
4-59  46  18.1 

+41  53  53.7 
-1-36  27  45.0 
—33  26  42.0 
-1-50  5  10.1 
4-49  18  55.4 

4-59  20  33.8 
4-59  56  29.7 
4-59  51  31.5 
4-50  5  10.5 
-1-48  12  35.5 

4-38  53  38.8 
4-54  50  59.1 


Longitado 

from  Wasbiogton 

in  Time. 


-  5  51  55.53 

-  7  38  29.29 

-  5  54  38.00 

-  6    5  10.95 

-  0  12  15.47 

-  7  16    6.53 

-  6  17  15.43 

-  5    3    9.79 

-  5  55  41.17 

-  6     1  37.00 

-15  12  18.64 

-  5  17  33.02 

-  0    7  33.64 

-  6    5  53.52 

-  7    9  31.06 

-  5  58    8.53 

-  4  43  22.42 

-  0  25  30.00 

-  6  14    3.00 

-  5  41  58.00 

-  6  20  26.35 

-  7    9  25.87 

-  6  18  42.70 

-  5  28  43.67 

-  6  13  44.09 

0    0    0.00 

-  6  49  23.33 


Longitade 

from  Waahlngton 

in  Dajn. 


-.2443927 
-.3183946 
-.2462731 
-.2535990 
-.0085124 

-.3028534 
-.2619841 
-.2105300 
-.2470043 
-.2511227 

-.6335491 
-.2205211 
-.0052505 
-.2540917 
-.2982757 

-.2487098 
-.1967873 
-.0177083 
-.2597570 
-.2374769 

-.2641939 
-.2982161 
-.2629942 
-.2282832 
-.2595381 

.0000000 
-.2842978 


Longitude 

from  Washington 

in  Arc. 


272  1  7.1 
245  22  40.7 
271  20  30.0 

268  42  15.8 
356  56  8.0 

250  58  22.1 
265  41  8.6 
284  12  33.2 
271  4  42.5 

269  35  45.0 

131  55  20.4 
280  36  44.7 
358  6  35.4 
268  31  37.2 
252  37  14.1 

270  27  52.1 
289  9  23.7 
353  37  30.0 

•266  29  15.0 
274  30  30.0 

264  53  24.7 
252  38  32.0 

265  19  19.5 
277  49  5.0 

266  33  58.7 

0  0  0.0 
257  39  10.1 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  TABLES  IN 

THIS  EPHEMERIS. 


This  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astronomers,  on  this  continent  particu- 
laily,  and  is  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon ;  the  distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Planets,  and  from  certain  Fixed 
Stars ;  the  Ephemeris  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn ;  and  the  Mean 
Places  of  198  principal  Fixed  Stars  for  the  beginning  of  the  year  1871. 

Time. — Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time. — Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  the  Sidereal  THme.     Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over 
any  meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24 
hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the 
passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  fixed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time,  and  is  combined  with 
the  daily  motion  of  the  heavens ;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
Sidereal  Time  in  common  use  might  therefore  be  called  Apparent  Sidereal  Time ;  and 
Mean  Sidereal  Time  would  be  that  reckoned  from  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2".3  in  a  period  of  nineteen  years,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time. — Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time.  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that 
the  sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  lime  caused  by  the  want  of  uniformity  in  the  sun's  motion, 
a  fictitious  sun,  called  a  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform 
velocity. 
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Mean  Time^  which  is  perfectly  equable  in  its  increase,  is  measoied  by  the  motion  of  this 
Mean  8un;  the  latter  at  certain  periods  agrees  with  the  real  son,  then  again  is  in  advance 
of  it,  and  at  other  times  is  behind  it.  The  clocks  in  ordinary  use,  and  chronometers  used 
by  Navigators,  are  regulated  to  mean  time. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  son. 

The  difference  between  the  true  and  mean  time  is  called  the  Expiation  qf  Time.  By 
means  of  it  we  pass  from  true  to  mean  time,  or  the  reverse.  Thus,  if  the  true  time  be 
given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I.  of  the  Calendar.  If  the  mean  time  be  given,  the  true  time  is  obtained  by  apply- 
ing the  equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 

Day. — ^The  dvil  day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
0  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hoars 
each;  the  first  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M. 

The  astronomkaH  day  commences  at  noon  of  the  civil  day  of  the  same  date.  It  also 
comprises  twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  The  astronomical,  as  well  as  the  civil,  time  may  be 
either  aj^parenty  or  mean^  according  as  it  is  reckoned  from  apparent  noon,  or  from  mean 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day^  and  the  last 
part  of  the  cwU  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9tb, 
2^  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time,'  and  January  9th,  2'*  P.  M*, 
civil  time,  is  also  January  9th,  2\  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  the  civil  time  into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take 
one  frt>m  the  date,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time- 
wanted;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astro- 
nomical time  is  had  without  further  change. 

If  the  longitude  be  expressed  in  time,  and,  when  it  is  west,  added  to  the  local  time,  or, 
when  it  is  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Greenwich  astronomical  ttme, 
which  ordinarily  is  required  for  the  use  of  this  Part  of  the  Ephemeris. 

Tee  Calendar. — ^The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are 
assigned  eighteen  pages,  of  which  the  contents  are  as  follows : 

Page  I.  contains  the  Apparent  Bight  Ascension  and  Declination  of  the  Sun  and  the 
Equation  <lf  Time  for  each  Greenwich  apparent  noon.  Adjoining  columns  contain  the 
differences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  boors 
and  ports  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  sub- 
tracting it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing, 
we  obtain  the  value  of  the  quantity  for  a  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwidi,  and,  when  great 
accuracy  is  required,  should  be  first  interpolated  for  half  the  hours  and  parts  of  an  hour  of 
the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  0.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant 
the  Greenwich  apparent  time,  or  time  qfter  Greenwich  apparent  noon; — ^if  east,  it  is  time 
hr/ore  Greenwich  apparent  noon ; — and  may  be  employed  in  reducing  the  quantities  on  this 
page  to  apparent  noon  at  any  place. 
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The  Right  Ascension  of  the  sun  thus  reduced  is  the  Sidereal  Time  of  Local  Apparent 
Noon,  The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun 
is  the  error  of  the  clock  on  sidereal  time. 

The  Declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
needed  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  this  page,  let  the  sun^s  declination  be  required  at  noon  of 
April  3d,  1871,  in  longitude  146^  4'  W.,  or  +  9^  44°>  16-.     We  first  find— 

For  April  3d,  at  Greenwich  apparent  noon,  Q's  decliDation  ^5  15    ^.5  N. 

The  diff.  for  1  hour,  +57"  43,  multiplied  by  9,  is    51^!d7 

The  proportional  part  for  30»  »   i^,  28.72 

u  u  u      12m  =  ^Ji,  11.49 

«•  "  "        2«»  =  ^,  1,91 

"  "  ♦♦      15»  =  |of2«,  SU 

The  sum  to  be  uitkWmtitiioJdul,  559J23  or        9  19.2  N. 

The  8un*s  declination  required,  5  24  21.7  N. 


The  longitude  9*'  44«  16-  =  9i»  44".27  =  9»».738 ;  and  57".43  x  0.738  =  559".25  =  9' 19".25;  which 
is  also  the  reduction  obtained  in  another  way. 

If  the  longitude  is  146**  4'  E.,  the  reduction,  9^  19''.2,  should  be  subtracted,  and  the 
resultmg  declination  becomes  5®  5^  43'^3  r^. 

If  greater  precision  is  required,  the  hourly  difference  may  be  first  interpolated  for  4^  52" 
after  noon  for  the  west  longitude,  or  for  4**  52™  before  noon  for  the  east  longitude.  This 
will  give,  in  the  first  case,  the  hourly  difference  57''.38,  and  the  resulting  declination 
5**  24'  2P^3  N. ;  and,  in  the  second  case,  the  hourly  difference  57''.48,  and  the  declina- 
tion 5**  y  42''.8  N. 

At  sea,  however,  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  reduction  may  be  found  by  Table  V.  of  Bowditch's  American  Practical 
Na:vigator, 

The  Equation  of  Time^  as  has  been  before  explained,  is  the  number  of  minutes  and 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an 
observation  of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  in  the  months  of  April  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points 
out  the  date  at  which  the  change  takes  place.  As  given  on  page  I.  the  equation  of  time  is 
also  the  mean  time  of  apparent  noon. 

On  page  I.  are  also  given  the  Sun*s  Semidiametery  which  is  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some  other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  the  Sidereal  Time  of  the 
Semidiameter  passing  the  Meridian^  which  is  employed  in  obtaining  the  passage  of  the 
sun^s  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has 
been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of 
the  frsty  or  western,  limb,  to  be  subtracted  from  the  time  of  transit  of  the  second^  or 
eastern,  limb. 

Page  II.  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 
Declination  of  the  Sun^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 
them  to  any  given  Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated 
for  half  the  Greenwich  time,  when  great  precision  is  required. 

G3 
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The  Right  Ascension  and  Declination  on  pages  I.  and  II.  are  affected  by  Aberration^ 
and  therefore  denote  the  apparent  position  of  the  trtAe  sun.  Page  II.  is  more  conveniently 
used  when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
mean  time.  The  quantities  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for 
the  longitude,  as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  aod 
the  sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  local  time  from  observations  of  the  sun, 
and  the  latitude  from  other  than  meridian  observations.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

As  given  on  page  II.,  the  equation  when  additive  is  the  apparent  time  of  mean  noon; 
and  in  general  it  is  the  hour  angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  Sidereal  Time  of  Mean  Noon  is  also  the  Right  Ascension  of  the  Mean  Sun.  It 
may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the  hourly 
difference,  9".8565;  or  by  Table  III.  in  the  appendix  of  the  American  Ephemeris  for 
reducing  intervals  of  mean  solar  to  sidereal  time.  Table  LI.  of  Bowditch's  Navigator 
may  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  solar  time  to  sidereal  time.  If  we  add  the  right  asccn- 
sion  of  the  true  sun  to  the  apparent  time,  or  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  is  also  used  in  converting  sidereal  time  to  mean  time, 
by  first  reducing  it  for  the  longitude  of  the  place.  Subtracting  the  reduced  value  from  the 
given  sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this 
the  corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval  in  Table  U.  of 
the  American  Ephemeris^  or  Table  LII.  of  Bowditch's  Navigator^  will  give  the  mean  time 
required.  This  reduction  may  also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. : — 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1871,  April  15, 

gh  22>"  13"  A.  M.  mean  time  at  a  place  whose  longitude  is  1 18^  14^  £. 

h    ID    ■ 
The  local  astronomical  mean  time  is  •    April  14,  18  12  13 


The  longitude  in  time, 
The  Greenwich  mean  tii 

April  14,  AVxm, 

H.  D.  9"iK0  X  10.3814 

ne, 

Sun's  R.  A 
h    m     11 
1  29  10.91 

+    1  35.16 

1  30  46.07 

—    7  52  56 
April  14,  10  19  17 
or  April  14,  10.3214 

April  14,  JWkm»,                      0  18.82  Smktrmtdftu 
H.  D.  —  0«.636  X  10.3214=-  6.57 

0  12.25 

ascension,  and  0".633  for  the  equation  of  time,  should  be  used. 

The  equation  of  time  in  this  example  is  suktmetivefrom  mean  time.    Its  reduotion  co«td  iMve  ke^n 
found  by  Table  VI.  A.  of  Bowditch's  /iamgmtar  to  second  only. 

2.  If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have — 

h     m     H 
April  14,  /iom,  the  R.  A.  of  the  mean  sun  is  1  28  52.09 

Add  the  H.  D.  9-.8565  x  10.3214,  or  the  red.  fbr  10>>  1^  17«  in  Tab.  UI     +    1  41.73 
Add  the  local  astranomiaU  mean  time  18  12  13.00 

The  required  sidereal  time  is  19  42  46.82 

The  reduction  1"*  41*.73  could  have  been  found  in  Table  III.  corresponding  to  the  Greenwich 
time,  10»»  19"*  17».     By  Table  LI.  of  Buwditch's  M'avigator^  the  reduction  is  1™  41».7. 
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2i  1871,  April  15,  A.  M.,  at  a  place  whoue  longitude  is  118°  14^  E.,  suppose  the  sidereal 
time  to  be  19**  42""  46*.82,  and  that  the  corresponding  mean  time  is  required. 

The  astrouooical  day  is  April  14 ;  the  ioDgitade  in  time  —  7^  52™  50*,  or  —  7»».889 

h     m      g 
April  14,  the  Ridoreol  time  of  Greenwich  moan  noon  in  1  26  52.00 

The  H.  D.  9>.8565  x  (—  7.8^2),  or  the  red.  for  7^  59»  56*  in  Table  III.    —    1  17.G» 

The  sidereal  time  of  local  noon,  1  27  34.40 

The  given  sidereal  time,  19  42  46.82 


Subtracting  the  first  from  the  second  giyes  the  sidereal  interval  from  noon    18  15  12.42=as  181^.254 
—  9-.8296  X  18J254,  or  the  red.  for  18*'  15™  12^  in  Table  11.,  —    2  59.42 


The  required  mean  time,  April  14,  18  12  13.00 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun^  and  the  Logarithm  of  its 
Distance  from  the  Earthy  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given 
in  two  columns,  headed  X  and  x' ;  of  which,  Xy  is  the  sun's  longitude  counted  from  the  true 
equinox  of  the  date;  and  A' is  the  same  coordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain 
the  sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of 
the  radius  vector  are  likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes, 
not  affected  by  aberration.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  pjige  III.  contains  the  Mean  Time  of  Sidereal  0**,  or  24** — the  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the 
longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference, — 9".8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II.  of  the  American  Ephemeris, 
for  reducing  intervals  of  sidereal  time  to  mean  solar  time^  or  Table  LII.  of  Bowditch's 
Navigator. 

Tliis  column  is  used  in  converting  sidereal  time  to  m^an  time.  As  an  illustration  let 
us  take  Example  3,  above. 

h     m     » 
April  13,  the  mean  time  of  Greenwich  sidereal  0^  is  22  31  22.46 

The  H.  D.  —  9-.8296  X  (—  7.882),  or  the  red.  for  long..  Table  U.,      +1  17.48 

The  mean  time  of  local  sid.  0>>,  22  32  39.94 

Add  the  given  sidereal  time,  19  42  46.82ssl9b.713 


The  sum  is  42  15  26.76 

—  9«.8296  X  19.713,  or  the  red.  for  19»»  42™  47-  in  Table  II.,  —    3  13.77 

The  required  mean  time,  April  13,  42  12  12.99 

or  April  14,  18  12  12.99 

It  was  readily  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  0**  and  the 
given  sidereal  time  would  be  more  than  24^.  The  mean  time  of  sidereal  0**  was  therefore 
taken  out  for  April  13,  that  is  the  preceding  astronomical  day. 

Page  IV.  contains  the  Moon's  Semidiameter  and  EqtuUorial  Horizontal  Parallax  for 
every  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  Horizontal 
Parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
to  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun's  declination  and  the  equa- 
tion of  time  in  the  preceding  examples.  The  sign  plus  or  minus  (-f-  or  -^)  prefixed  to  the 
hourly  differences,  shows  whetlier  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  from  the  reduction  of 
the  horizontal  parallax,  by  multiplying  it  by  0.273.  It  also  may  be  obtained  from  Table 
XI.  of  Bowditch's  Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1871,  Nov.^Sfi,  9^  P.  M.  Green-    J,$ 
wicli  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Nov.  Id  is 
6".0;  then  we  say—  as  12b  :  9»»  =  6".0  :  4".5 
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which  is  the  correction  to  he  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is 
decreasing.    The  moon's  semidiameter,  then,  for  Nov.  18  9^  is  16'  3''.4  —  4"^,  or  15'  58".9. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  obeervations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated 
for  ha^f  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  tJw  Moon^s  Meridian  Passage  at  Greenwich,  which  is  given  on  page 
IV.  to  minutes  and  tenths  of  minutes,  is  also  accompanied  with  a  column  of  differences  for 
one  hour  of  longitude,  by  means  of  which,  having  the  longitude  turned  into  time,  the  time 
of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may 
be  taken  from  Bowditch's  Table  XXVIII.  by  simple  inspection.  The  last  column  of 
this  page  contidns  the  Age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new  nuM>n, 
to  tenths  of  days. 

Pages  V.  to  XII.,  inclusive,  contain  the  Moon^s  Bight  Ascension  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences 
for  one  minute^  which  ore  also  given  at  each  hour.  The  right  ascension  and  declination 
of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude 
and  time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken 
directly  from  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude,  turned 
into  time,  to  the  local  mean  time  of  the  observer.  Each  is  taken  out  for  the  day  and  hour 
of  the  Greenwich  mean  timej  the  diff.  for  1°*  multiplied  by  the  minutes  and  parts  of  a 
minute  of  the  Greenwich  time;  and  the  product  added  to,  or  subtracted  from,  the  quanttty^ 
according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1871,  June  4, 
ff^  15™  20*,  astronomical  mean  time  at  Greenwich : 

Right  Ascension.  Declination, 

Juno  4, 6b  18  ao  16.12  23  43  23.7  8. 

Diff.  ».7419  X  15.333  +  42.04  +2'M34  x  15.333         —  32.7  8. 

June  4, 6t>  15>n  20*  18  20  58.16  23  43  56.4  8. 

The  differences  interpolated  for  7n*.67  ss  0*>.13  are  for  the  right  ascension  2*.7418,  and  for  the  decli- 
nation 2'Mll,  which  may  be  used  for  greater  precision. 

Page  XII.  contains  also  the  Piloses  qf  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee^  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII.  to  XVIII.,  inclusive,  contmn  the  Lunar  Distances,  or  the  angular  distances 
of  the  centre  of  the  moon  from  the  centre  of  the  sun,  the  four  larger  planets,  and  certain 
fixed  stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given 
for  every  third  hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore 
astronomical.  All  the  distances  that  can  be  observed  on  the  same  day  are  grouped  together 
under  that  date;  and  the  columns  arc  read  frx)m  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  E.,  is  affixed  to  the  name  of  the  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  on  the  earth^s  surface  having  measured  a  Lunar  Distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true,  or  geocentric,  distance.  With  this  distance 
and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich 
mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris  between  every  two 
successive  distances  the  logarithm  qf  /7ie  seconds  qf  time  in  which  the  distance  duinges  I", 
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or,  as  it  is  usually  called,  the  proportional  logarUhm  qf  the  difference.  It  is  given  ^r  the 
middle  instaut  of  the  two  dates  between  which  it  is  placed. 

For  computing  the  Chreenwich  time  we  have  the  following  rule :  ^ 

Find  in  the  Almanac  the  two  distances  between  which  the  trae  distance  fEills;  take  out 
the  nearest  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P,  L.  qf  Diff.  between 
them: 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac; 
and  from  the  proportional  logarithm  of  this  difference  subtract  the  P.  X.  qf  J>\ff.  taken  from 
the  Almanac: 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  liistanco  is  u^ed ;  to 
be  subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used 

Or,  we  may  add  the  co^nmon  logarUhm  of  the  difference  of  the  tnie  and  the  Almanac 
distances  to  the  P.  L.  qf  Diff,  of  the  Almanac;  and  the  smn  will  be  the  common  logarithm 
of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  Tiie  Table  of  Logarithms 
</  smaU  Arcs  in  Space  or  Time,  given  at  the  end  of  this  volume,  saves  the  operation  of 
reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  X.  qf  Diff.  in  the  Ephemeris  varies,  the  Gi'eenwich  time,  found  by  the  methods 
just  described,  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  2d  differ- 
encCy  take  the  difference  between  the  P.  L.  of  D'\ff.  used  and  the  one  which  follows  it  in  the 
Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I.  Appendix,  and  take  out  the  corresponding  seconds,  which  are  to  be  added  to 
the  {^proximate  Greenwich  time  if  the  Prop,  Logs,  in  the  Ephemeris  are  decreasing;  to  be 
subtracted  if  they  are  increasing. 

Thus  the  Ghrwnwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  as  found  from  the  Lunar 
Distance.  The  agreement  or  disagreement  of  this  error  with  that  brought  up  from  the 
error  and  rate  of  a  previous  date,  may  show  whether  the  chronometer  has  run  well  or  ill. 
In  this  way  Lunar  Distances  can  be  used  as  a  chec!c  upon  the  chix>nometer.  By  a  series  of 
carefully  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer  error  can 
be  tolerably  well  ascertained. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  Lunar  Distance  will  be  his  longitude. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  suppose  that  on  1871, 
Jan.  26,  about  4^  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon's  centre  from 
a  Tauri  (Aldebaran)  is  52^  17'  43" : 

o      /     // 

Corrected  distance, 

Distance  in  the  Ephemeris,  Jan.  26,  9»  On  0* 

Difference, 

Time  from  3b  (ti{fUr)  +  0  59  52 

Corr  for  2d  Diff*.,  Table  I.,  —  3 


52  17  43 

52  48  13 

P. 
P. 

L. 
L. 

J2929 

30  30 

.mo 

P. 

L. 

.4781 

Diff.  of  P.  Logs. 

+    12 

Greenwich  Mean  Time,  Jan  26         3  59  49 
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By  a  Table  of  common  logBrithms,  or  a  Tsble  9i  lofuithma  of  amall  arcs,  tHe  redaction  of  Um 
Greenwich  time  would  be  found  thug : 

P.  L.  from  Cphemeris,  0.2929 

Diff.  of  distances,  SCV  30"  =  1830"  log    3.2GSU 

Red.  of  Greenwich  time,  +  Oi>  59»  52^ »  3592>  log    35553 

the  result  being  the  same  as  by  the  previous  method. 

Pages  218  to  241,  inclusive,  contain  the  Ephemeris  of  the  four  principal  planets,  Venus, 
Mars,  Jupiter,  and  Saturn.  The  Ephemeris  of  each  consists  of  its  apparent  right  ascension 
and  declination^  and  their  variations  in  one  hour^  for  each  Greenwich  mean  noon ;  the 
mean  time  of  meridian  passage ;  and,  at  the  bottom  of  the  page,  the  semidiameter  and 
horizontal  parallax,^ 

North  declinations  are  marked  -f-t  south  declinations  — .  +  prefixed  to  the  hourly  change  of 
declination  of  the  sun,  moon,  or  a  planet,  indicates  that  north  declinations  are  increasing,  and  sooth 
declinations  are  decreasing ;  —  indicates  that  north  declinations  are  decreasing,  sooth  declinations 
increasing. 

The  right  ascension  and  declination  are  needed  in  all  observations  of  the  planet  fbr  time, 
latitude,  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean  time 
is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of  passage 
across  any  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and  using  the 
hourly  difference  thus  obtained,  as  in  the  case  of  the  moon ;  or,  the  reduction  can  be  found 
by  the  proportion :  As  24^  (or  ZQXf)  is  to  the  longitude,  so  is  the  daily  difference  to  the 
reduction  required. 

Pages  242  to  244  contain  the  Stints  Rectangular  Coordinates  referred  to  the  equator 
and  equinox  of  the  date.  They  were  employed  in  computing  the  Ephemeris  of  the  Planets. 
The  day  of  the  year,  or  number  of  days  from  January  0,  is  also  given. 

Pages  245  to  248  contain  the  Moon^s  true  Longitude  and  Latitude  for  each  Greenwich 
mean  noon  and  midnight  The  right  ascensions  and  declinations  of  the  moon  have  been 
computed  from  them. 

Pages  261  to  264  contain  the  Mean  Places^  with  their  annual  variations^  of  one  hundred 
and  ninety-eight  Fixed  Stars  for  the  beginning  of  the  year  1871.  North  declinations  are 
marked  -|- ;  south  declinations  — . 

The  right  ascension  of  a  star  is  also  the  sidereal  time  of  its  meridian  passage.  Prom 
this  we  may  roughly  find  the  mean  time  of  meridian  passage  by  adding  the  mean  time  of 
sidereal  0**  on  page  III.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  II.,  (disregarding  seconds ;)  but  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  generally  needed  in  observations  of  it 
for  time,  latitude,  or  azimuth.  The  mean  places  are  sufficiently  accurate  for  most  obser- 
vations  at  sea ;  but  for  more  exact  observations,  the  apparent  places  given  on  pages  265 
to  325  should  be  used. 

*  The  horizontal  parallax  of  Mars,  on  pages  224  to  229,  should  be  increased  by  ^th  part  to  corre- 
spond with  the  constant  of  solar  parallax  8".65. 
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THE  ASTRONOMICAL  PART. 

This  part  is  adapted  to  the  meridian  of  Washington ;  and  Washington  time,  Mtronomical 
or  sidereal^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
lobc  +  5»'8"»  12». 

Obliquity  of  the  Ecliptic^  ^-c,  page  250. — This  page  contains  for  every  ten  days  of  the 
your  the  Apparent  Obliquity^  which  is  required  for  the  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse ;  the  Equation  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  mean  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date;  the  Sun'^s 
Aberration^  which  is  to  be  applied  to  the  true  longitude  of  the  sun,  as  given  in  the  £phc- 
meris,  to  obtain  its  apparent  longitude;  the  Sun^s  Horizontal  ParaUax;  and  the  Mean  Lon* 
gitude  of  the  Moon's  Ascet^ding  Node. 

At  the  bottom  of  the  page  are  given  the  Mean  Obliquity  for  the  beginning  of  the  year ; 
^  Annual  Precession  for  the  middle  of  the  year,  the  precession  in  a  sidereal  and  in  a 
flokur  day,  and  the  daily  motion  of  the  moon^s  node  in  longitude. 

Fixed  Stars. — Pages  251-259  contain  for  each  mean  midnight  the  logarithms  of  il,  Bj 
C  D,  also/,  G,  H,  f,  and  logarithms  of  g^  A,  and  t,  (following  Bessel^s  notation),  for  re- 
ducing the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  apparmU 
places  on  any  day. 

The  formulss  from  which  they  are  derived,  and  those  in  which  they  are  used,  are  given 
on  page  260.  The  coefficients  are  those  of  Peters  and  Struve.  They  are  expressed  in 
arc^  but  for  right  ascensions  are  readily  converted  to  time  by  dividing  by  15. 

The  first  set  of  quantities  require  for  the  star  the  logarithms  of  a,  6,  c,  d,*  af^  ^,  c',  d\ 
which  are  to  be  found  in  the  Star  Catalogues.  The  other  set  ^require  no  other  star  con- 
stants than  the  right  ascensions  and  declinations.  /,  G,  and  H  are  given  in  time,  as  well  as 
arc,  to  facilitate  their  use  with  tables  of  sines,  &c.,  which  have  the  argument  in  time. 

Tables  IV.,  V.,  and  VI.,  in  the  Appendix,  give  corrections  of  the  apparent  places  of 
several  circumpolar  stars,  and  of  the  quantities  A  and  B  for  small  terms  of  nutation. 

For  a  star  near  the  pole,  it  is  best  to  compute  the  reductioiM  with  the  time  constants  and  the  mean 
right  ascension  and  declination  at  the  date,  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  a, 
•4,  e,  diu:.,  reduced  to  the  date),  and  add  such  of  the  following  terms  as  may  be  of  sufficient  magnitude: 


In  Right  Ascension, 

+  0".00004    r^BinaK.nA 

—  0".00224    r^cosaj^*"** 

—  0".000a75r^8in2a  ) 

+  0".fK)0154  sin  2  A  cos  2  a  V  tan'  d 

—  0".000160  cos  2  a  sin  2  a  ) 

i2a] 


+0".000930  sin  2  Q  cos  S 
—  0".000933  cos  2  O  sin  a 


g^jsecM 


In  Declination. 

+  0".000975  r«sin3a 

—  0".000023  cos  2  ft 

—  0".00006d  cos  2  ft  cos  2  a 

—  0".000077  sin  2  ft  sin  2  a 
+  0".000040  cos  2  0 

—  0".000467  cos  2  ©cos  2  a 

—  0".000465  sin  2  Q  sin  2  a 


*-tan  d 


+  0".00077  sin  (Q  +  ft)  cos  2  a^ 
-.0".00076  cos  (Q  +  ft)  8iii  a  fl  L„  .  gee  S 
+  0".00015  sin  (0  —  ft)  cos  2  a  f"*"  ^  *®®  ^ 
—  OffJSmOS  cos  (0  — ft)  sin  2  a) 


sin  6  tan  6 


—  0".00004cos(Q+ft) 

—  0".0003d  cos  (0  4-  ft)  cos  2  a 

—  U".(>003H  sin  (0  +  ft)  «in  2  a 

—  0".00038  cos  (0  —  ft ) 

—  0".tt)004  cos  (O  —  ft)  cos  2  a 

—  0".00007  sin  (©  —  ft)  sin  2a^ 

Pages  261-264  contain  the  mean  places  and  their  annual  variations  of  198  Fixed  Stars 
for  1871,  Jan.  0^+.078,  or  the  instant  when  the  sun's  mean  longitude  was  280®.  r  on  the 
preceding  pages  is  reckoned  from  the  same  epoch.  Stars  within  25®  of  either  pole  are 
designated  by  a  *. 

*Tbe  logarithms  of  i^  of  «,  A,  e,  and  d  are  given,  so  that  the  reductions  of  right  ascensions  shall 
be  in  time 
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The  apparent  places  of  a,  i,  and  X  Ursse  Minoris,  and  of  51  Cephei,  are  given  on  pages 
265-276  for  every  upper  transit  at  Washingtoit.  They  include  the  terms  depending  on 
2C9  as  well  as  other  small  terms  on  pages  260  and  503,  so  far  as  they  were  of  sufficient 
importance. 

The  apparent  places  of  the  remaining  194  stars  follow  on  pages  277-325  in  the  order 
of  their  right  ascensions.  They  are  given  for  every  tenth  transit,  together  with  ten  times 
their  daily  motion  at  transit ;  and  include  all  terms  of  the  preceding  formulae  exceeding 
0*.003  in  right  ascension,  or  0^^.03  in  declination,  except  those  which  depend  on  2  <C  suid 
C — i^.    The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth  oi  a  day. 

Solar  Ephemeris. — Pages  326-331  contain  the  Apparent  Ri^ht  Ascension  and  Declina. 
tion  of  the  Sun  for  each  mean  and  apparent  noon  at  Washington ;  the  Hourltf  Motion  at 
mean  noon ;  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  application  to 
apparent  time ;  the  Sun^s  Semidiameter  and  the  Sidereal  Time  of  its  passing  the  Meridian  ; 
and  the  Sidereal  Time  of  Mean  Noon.  The  explanation  of  these  quantities  and  their  use 
has  already  been  given  on  pages  496-498. 

The  Sun's  Horizontal  ParaUax  is  on  page  250. 

Moon  Culminations. — Pages  332-334  contain  the  mean  solar  time  of  the  Upper  TranxU 
of  the  Moon's  centre  at  Washington,  expressed  to  hundredths  of  a  minute,  the  difference 
for  one  hour  of  longitude,  and  the  Sidereal  Time  of  Semidiameter  passing  the  Meridian, 
both  given  for  the  instant  of  transit  at  Washington.  The  numbers  in  the  fifth  column  indi- 
cate the  four  Stars  in  the  list  of  Moon  Culminating  Stars^  pages  335-338,  the  two  pre- 
ceding  and  the  two  next  following  the  moon,  proper  to  be  observed  with  the  moon  at  each 
transit  The  bright  Limb  of  the  Moon  is  indicated  by  the  Roman  numerals  in  the  last 
column. 

The  time  of  transit  at  any  place,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difference  interpolated  for  a  longitude  half  that  of  the  given  place.  With  this  time,  reduced 
to  Greenwich  time,  the  moon's  right  ascension  can  be  taken  from  the  Lunar  Ephemeris, 
pages  V-XII  of  each  month,  as  in  the  example  on  page  500.  If  greater  precision  is  re- 
quired, or  the  place  is  more  than  six  hours  from  Washington,  we  may  from  the  right  ascen- 
sion  thus  obtained,  which  is  nearly  the  local  sidereal  time^  find  the  local  mean  time  (as  00 
page  499)  more  accurately  than  before,  and  thence  the  Greenwich  mean  time,  and  with 
this  revise  the  computation. 

As  an  example,  suppose  the  right  ascension  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  Dec.  15  at  San  Francisco,  in  longitude 

W.  from  Washington,  ^  1™  12-  =  3»».020  =  0*.1258. 
W.  from  Greenwich,    S^  9"  24». 

h     m 
Transit  at  WaahiDgton,  (p.  334) Dec.   15,    3  39^1 

Hourly  motion, 2«».4a4x3.030=    +    7U6 

Transit  at  San  Francisco, Dec.    15,    3  46.77 

Longitude  from  Greenwich +      ^    ^'^ 

Greenwich  mean  time Dec.    15,  11  56J7 

Dec.  15,  IQt"  (p.  207),  Moon's  R.  A 21^40.94 

Diff.forl" —  3.83X2».4625=  —    9.43 

Dec.  15,  lib  sen.] 7,  Moon's  R.  A 2123  31.51 

8id.  time  of  semidiam.  passing,  (p.  334) —    1     2.33 

R.  A.  of  I,  or  bright,  limb  at  its  transit  at  San  Francisco     ....  212229.18 

The  approximate  Declination  is  — 19^  54'. 
The  aboye  hourly  motion,  2"> .404  is  found  by  interpolating/ortiHirii  0<>.063  from  that  given  on  p.  334; 
and  the  change  of  right  ascension  in  1"',  2*.4625,  by  interpolating  2*"  back  of  that  given  on  p.  297  foi 
Dec.  15, 12>>.    The  time  of  ■eniidiumctcr  passing  the  meridian  is  interpolated /ortoarif  0^.126  from  tha 
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given  on  p.  334,  and  is  subtracted  from  the  right  ascension  of  the  centre,  since  the  bright  limb  is  I.,  or 
the  preceding  one. 

The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  moon*s  centre  is  0».009,  and 
the  revised  right  ascension  (^.02,  less  than  those  stated  above. 

Moon  Culminating  Stars^  pages  335-338. — The  mean  places,  with  their  annual  varia- 
tions, of  174  stars  near  the  moon^s  path  are  given  for  the  beginning  of  the  fictitious  year 
(1871,  Jan.  0^+.078).  The  names  of  35  of  them,  whose  apparent  places  are  given  in 
the  Ephemeris  of  the  Fixed  Stars^  are  printed  in  small  capitals. 

The  apparent  places  of  the  others  may  be  obtained  by  the  quantities  and  formulae  on 
pages  251-2*60.  To  illustrate  the  use  of  these,  suppose  the  apparent  place  of  No.  149, 
p  Capricomi,  one  of  the  four  stars  proper  to  be  observed  with  the  moon  on  the  15th  Dec, 
be  required  at  its  transit  of  that  date  at  San  Francisco. 

The  Washington  mean  time  of  transit  is  Dec.  15,  (P>.8.  The  quantities  from  p.  353,  or  p.  259,  are 
to  be  taken  for  a  date  5*^.2 ss  01.22  bBfore  midnight  of  Dec.  15,  for  which  they  are  there  given. 

1st  Method. 


(Star  Tables) 

log  A       0.5355 

log  6      8.1044  n 

log  e       8.6089 

log  d       8.7577fi 

(p.  253) 

log  ^      9.7869 

log  B     9.9504  n 

log  C     0.3183 

log  D      1.3079 

(Star  Tables) 

log  a'     1.0648 

log  bf     9.9114 

log  ef     9.1956 

logd'      9.2581m 

log^a  0.3224 

log  Bb  8.0548 

log  Ce  8.9272 

logD<<   0.0656m 

log  .J  a'  0.8517 

log  B  6' 9.8618m 

log  Ccf  9.5139 

log  Ddf  OJ5G60n 

(p.  338)            a 

h     m     ■ 
»20  21  29.95 

d  =1  — 

oil! 

18  14  15.9 

Aa 

=«       +    2.101 

.J«'=: 

+7.11 

Bb 

«       +    0.011 

Bbf^ 

—0.73 

Ce 

—       +    0.085 

Cef^ 

+0.33 

Dd 

«      —    1.163 

Dd'^ 

—  3.68 

£ 

—       —    0.003 

Ai' 

«+0".03 

+0.03 

^ss0*.000           Tft 

=              0.000 

. 

JfyparaU  Place,  a' 

=20  21  30.98 

d'=-. 

18  14  12.8 

'U  Method. 

(p.  338)     0=20  2^5 

6 

«-lll4.3 

(p.  259)     6«23  4a4 

0  +  a 

h    m             o      • 
a20    4.9»301  13 

**         H—  0  23.3 

H+a 

»20  44.8»311  12 

log  A 

.8.8239 

logVr 

8.8239 

a    ^ 

20  21  29.95 

togg 

1.0903 

log  A 

1.3102 

/  - 

+  1.878 

1.  .10(0+0)    94»38ii. 

l.Bin(H+a) 

9.876511              (y)  = 

+  0J331 

Ltand 

9.5179  f» 

1.  seed 

0.0224 

(*)= 

—  1.079 

iog(g) 

9.3642 

log  (A) 

0.033011              r/t» 

0.000 

Annmrtrnf^  Ifi^kt  ^MrtmMim. 

a'    ss 

20  21  3098      • 

1.0903 

log  A 

1.3102 

•        •                   U        ^^ 

O        1       // 

l.cos(a  +  a)    9.7146 

l.cos(JI+a) 

9.8187 

d    = 

—18  14  15.9 

Iog(^) 

0.8049 

1.  sin  6 

9.4955JI              (^)  = 

+  6.38 

logs 

^J^ 

log(AO 

0.624411              (AO  s 

-  4.21 

1.  cosd 

9.977 

(.0  « 

+  om 

log(f) 

9M3Z 

r,*'« 

+  0.03 

Jtvparemi  DeeUnaHon    .    . 

.    •    . 

.    .        d'     = 

-18  14  12.8 

The  MooN^s  Semidiameter  and  Equatorial  Horizontal  Parallax  for  each  mean  noon  and 
midnight  are  on  pages  339-342.*  In  the  moon^s  ephemeris,  as  in  that  of  the  sun,  the 
hourly  motions  belong  to  the  instant  for  which  they  are  given.  The  hourly  motion  of 
semidiameter  is  equal  to  .2723  times  that  of  the  horizontal  parallax. 

*  For  eclipses  and  occultations,  Burckhardt's  value  of  the  semidiameter,  which  is  2"J>  less,  is 

preferred. 

o4 
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The  times  of  the  MootCs  Phases^  Apogee^  Perigee^  and  greatest  Libration^  are  given  on 
page  343 ;  and  the  position  of  the  Moon's  Equator  and  the  MootCs  mean  longitude  on 
page  344 ;  and  a  Table  for  computing  the  Lihration  of  the  Moon  on  page  345. 

The  Ephemerides  of  the  seven  principal  Planets  (pp.  346-387)  are  given  both  for  me€M 
noon  and  the  time  of  transit.  The  hourly  differences  are  also  given  for  the  same  instants. 
Third  differences  were  used  in  their  computation. 

The  Horizontal  Parallaxes^  Vertical  Semidiameters  and  Sidereal  Times  of  the  Semi- 
diameters  passing  the  Meridian  are  on  pages  388  and  389. 

The  Sun'^s  Coordinates  (pp.  390-401)  are  given  for  each  mean  noon  and  midnight, 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator 
at  the  beginning  of  the  year  (Jan.  0^.0).  In  the  case  of  the  rectangular  codrdinates,  only 
the  last  four  decimals  are  given  for  the  mean  equinox  and  equator,  and  the  first  three  places 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  the  third  place,  it  is  indicated  by  a  corresponding  colon  (:).  The  latitude  is  referred 
to  the  ecliptic  of  the  date.  The  reduction  to  the  mean  ecliptic  of  Jan.  0.  is  -|-  0''.488  r  sin 
(0  -|-  187*),  in  which  r  is  the  time  from  Jan.  0,  in  parts  of  a  year. 

The  Heliocentric  Coordinates  of  the  Planets  ( pp.  402-409)  are  referred  to  the  mean  equinox 

and  ecliptic  of  the  mean  noon  of  the  2405,000th  day  of  the  Julian  Period ^  or  1872,  July  25. 
«c«  k^  k^  k* 

The  columns — — x,  &c.,  contain  the  quantities  — 1600  m— r,  —  1600  m  —  y, — 1600  m  — x, 

in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass  of  the  planet,  and  l^  the 
unit  of  attractive  force  in  the  solar  system,  or  log  iS:=s  8.2355814. 

Page  409  contains  the  Inclinations  and  Longitudes  of  the  Ascending  Nodes  at  the  same 
epoch,  and  the  Masses  of  the  several  Planets  with  their  logarithms.  The  changes  of  the 
Inclinations  and  Nodes  in  100  days  include  the  motions  of  the  ecliptic  and  equinox. 

The  Heliocentric  Codrdinates  and  Masses  of  the  Planets  are  given  for  the  computatioa 
of  perturbations. 

Eclipses, — Pages  410-416  contain  the  elements  necessary  for  computation  and  the  prin- 
cipal phases  of  each  eclipse  of  the  Sun  and  Moon.  The  semidiameters  of  the  moon  are 
2''.5,  and  those  of  the  sun  2^'.2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visible. 
The  dotted  curves  pass  through  places,  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
end,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of  the 
eclipse.    The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elemdhts  and  independent  of  the  place  of  observation.  They  are  given  for  successive 
times  at  the  Washington  meridian ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  To,  assumed  near  that  of  the  beginning,  or  end,  of  the  eclipse  at  any  place,  the  pre- 
diction for  that  place  may  be  computed  quite  accurately  by  the  following  formttls : 
Let  f  =  the  latitude  of  the  place,  +  when  north, 

A  B  its  longitude  from  Washington,  +  when  west, 
(Bessel.)    log  <j=8.9  12205,        log  ( 1  —  e»)  =9.99709 16,        sin  /-«  ein  f , 
lessee  X  cos  f ,  k={l  —  e*)  sec  /  sin  f • 

a=sA  —  h  sm  {fi  —  A), 
b=B— Ek+G  h  cos  (fi  —  X), 
c=— C  +  i-' *  —  H  A  cos  (/*  —  A), 
m=s  V^  c  (usually  with  same  sign  as  a). 


•TheforraoliB  are  given  id  Chauvehet's  Spherical  and  Practical  Astronomy^  Vol.  I,  page  513.   The 
changes  of  .^,  B,  and  C  for  one  minute^  or  one  second,  are  expressed  in  units  of  th«  sixth  decimal  place. 
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If  m=^ay  the  time  Tq  is  correctly  choaen.    If  m  differ  fVom  a,  a  correction  t  of  the  assumed 

time  may  be  obtained  in  seconds  by  the  formulae, 

log  fi'  =  1.86167,  af:=>A'—fJL'hcoa(fi  —  X)y 

,^       cm  I/  =  B'— fi' G  h  sin  (fi—X), 

taniQ  =  ^=- 

1000000  (jw  —  g) 
""oH^^T^coTQ" 
and  a  new  approximation  to  the  actual  Washington  time  will  be 

To^=To^-^ 
with  which  the  computation  may  be  revised. 

Thus  successive  approximations  are  made  until  for  the  last  assumed  time  To,  tns=a 
very  closely,  and  t  is  quite  small.  The  local  mean  time  of  the  phenomenon  will  be,  using 
the  last  values  of  To  and  f, 

ToH-^  — ^ 
Q  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun^a  limb 
towards  the  tost. 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  the 
same  way,  using  the  Data  for  the  Shadow ;  except  that  Q  will  have  a  sign  opposite  that  of 
a  in  a  total  eclipse. 

To  find  F,  the  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun's  limb 
towards  the  east^  we  have  the  formuUa 

p  sin  -P=»  sin  ^  c  sin  C  =  cos  P  tan  {fi  —  X) 

p  cos  P=  cos  ^  cos  (/I — X)      c  cos  C  =^  sin  (P — d') 

in  which  ^  is  the  sun's  declination.    . 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 
difference  (with  regard  to  signs)  be  denoted  by  2  0^  the  number  of  digits  eclipsed  is 

12  (l  +  n)  sin*  ^  0,  or  12  (1  +  «)  cos*  ^  0y 

according  as  ^  is  acute  or  obtuse :  n  is  the  quotient  of  the  semidiameter  of  the  moon  divided 
by  that  of  the  sun. 

0  may  also  be  found  from  the  formul® : 

tanll  =  ^  e^Q+R 

of 

(in  which  A  has  the  sign  of  J');  and  the  expression  of  t  may  be  obliged  tc 

,/v^.v^^^  w — «  sin  QcosH 

«= 1000000.— T-. ^?—z . 

of  sin  & 

The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Eclipse  of 

December  11,  1871,  for  the  Observatory  at  Madras,  for  which 

^«x-|-13**    4'    S^'JJ  A-202**  42'  SS^^.O 

(1)  log  e=  8.912205 

(2)  1.  sin  ^  =  9.3543545  ( 1)  +  (2) '  1.  sin  /  =  8.266559 
(8)   log  (1  —  <J'^)=«  9.99709 16 

(4)  1.  sec  /  =-  0.0000741  (2)  +  (3)  +  (4)     log  k  =  9.3515202 

(5)  1.  cos  sp «  9.9886025  (4)  +  (5)  log  h  =  9.9886766 

By  the  chart,  the  Washington  mean  time  of  the  beginning  of  the  eclipse  at  Madras 
is  8^  20". 

A  nearer  approximation  is  8^  19".4,  for  which  time  we  take  from  the  table  for  Penumhraf 
on  page  415,  the  values  of  A^  B^  C,  6ic, 
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Computation  of  t,  the  correction  of  Tq. 

;i  =  ia6  26  34'^  (9)  log  £=9.968988 

^^2, = 283  43  59.5  (10)  log  k  =  9.351580 

(11)  log  F  =  9.964737 

(1)  I.  Bin  (^  — A)            =94)874033m                  (9)  +(10)  log.  £  il= 9314508 

(2)  log  A                         =9.9886766                     (10)  +  (11)  log.  £4=9.316857 

(3)  1.  cos  (^  —  A)  =  9.3754825 

(12)  ^=:_1.46391 

(4)  =  (l)  +  (2)      log.  A  sin  (^  — A)     =9.976080n  (13)  —A  sin  (;*— A)  =  +0.94641 

(5)  log/  =1.86167 

(6)  logG  =9.597617n  (14)  B  = +0.98921 

(7)  =  (2)  +  (3)      log.  A  cos  (/i  —  X)     =9.364159  (15)  —  £  A  =—050630 

(8)  logH  =  9.587920m  (16)  O  A  cos  (^-- A)  =—0.09157 

(6)  +  (7)      log.  G  A  cos  (;« —  A)=  8.961776n             (17)  —  Ca-  +0.09019 

(7) +  (8)      log.  HA  cos  (;*  —  A)=  8.952079m             (18)  £A  =  +0.20n4 

(19)                —  JTA  cos  (^  —  X)  =+0.08955 
(5)  +  (7)      log.  fi'  A  cos  (^  —  A)=  1.22583 

(4) +  (5) +  (6)      log. /C  A  sin  (;t-A)=  143537                        (12) +  (13)  «=— 0.51750 

(14)  +  (15)  +  (16)  A = +0.69134 

(20)  log  b  =  9.839692                      (17)  +  (18)  +  (19)  e = +0.38688 

(21)  log  c  =9.587576  m=— 0.51717 

(22)  =  i  [(20)  +  (21)]  log  m = 9.713634  n  m — « =  +0.00033 
(22)  —(20)  =  (21)  —  (22)      1.  tan  i  Q  =  9.873942  m 

.ingle  from  JV.  point,  Q = — 73«  35^.9  (23)  A'  =  +  159.66 

(24)  — /Acos(;«  — A)  =  —    16.88 

(29)  1.  cot.  Q= 9.46886  n  (25)  B'=—    28.64 

(30)  logA'  =  1.74733n  (26)  — /  G  A  sin  (/«  — A)=—    2TJaS 
(29)  +  (30)                 log.  6/  cot  Q  =  1.21619 

(25) +  (26)  ^=—    55.89 

(31)  log  (m  —  «)  +  6  =  2.5ia5  (27)  =  (23)  +  (24)  «'  =  +  142.84 

(32)  log  (a'  +  ^'  cot  Q)  =  2iS022  (28)  A'  cot  Q  =  +    16.45 
(31)  —  (32)                              log  <=0.3163                              (27)  +  (28)  «'  +  6'  cot  Q=  +  150.29 

h     m      ■ 

Assumed  iime^ To  =    8  19  24.00 

Correction  of  the  assumed  time, /   =  +  2.07 

Washington  time  of  the  beginning, Dec.  11    8  19  26.07 

Madras  time  of  the  beginning, Dec.  11  18  48  35.74 

We  have  also  C  =  —  72**  29^;  the  angle  from  the  Vertex,  7=  —  ^  7';  ^  =  —  94*  58^, 
ind  the  magnitude  of  the  eclipse  11.1  digits,  or  0.92  of  the  sun^s  disc,  on  the  south  limb. 

OcctiZioiion*.— Pages  417-447  contain  Elements  for  facilitating  the  Prediction  ofOccul* 
^cUions  of  Planets  and  Stars  by  the  Moon.  The  list  includes  all  stars  to  the  6^  magnitude 
in  the  Catalogue  of  the  British  Association,  and  a  few  others  of  less  magnitude,  contained 
in  the  Almanac  Catalogue  of  Zodiacal  Stars  and  chiefly  belonging  to  clusters,  which  can 
be  occulted  during  the  year  1871. 

The  elements  comprise  the  Date,  the  Name,  Magnitude  and  Declination  of  the  Star; 
the  Limiting  Latitudes  within  which  the  occultation  may  be  visible ;  and,  at  the  time  of 
geocentric  conjunction  of  the  moon  and  star  in  right  ascension,  the  following  quantities ; 
^  s  Washington  mean  time, 
H  =  Hour  angle  of  the  star  at  Washington,  +  when  west ; 

J[  =  — ^ ^cos^  =  0,         F= , 

IS  It 

a/  = cos  d,    y'  =  — ,  the  hourly  changes  of  x  and  y; 

If  It 
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lb  which  a  and  d  are  the  true  right  ascension  and  declination  of  the  moon, 
J  a  and  J  d^  their  motions  in  one  hour  of  mean  time, 
ity  the  moon^s  equatorial  horizontal  parallax, 
of  and  ^,  the  apparent  right  ascension  and  declination  of  the  star. 
The  reductions  of  the  mean  place  of  the  star  at  the  beginning  of  the  year  to  its  appa- 
rent place  at  the  date,  are  also  given  to  facilitate  the  reduction  of  observed  occiiltations. 

For  any  other  Washington  mean  time  r=  ^  +  ^  we  have  {/jl  being  the  sidereal  equiva- 
lent of  <,  and  t  as  a  coefficient  being  expressed  in  hours) 

AsJf-^/A,  the  starts  hour  angle  at  Washington, 

As  the  moon^s  motion  is  here  regarded  as  uniform,  the  expressions  for  x  and  p  are  more 
nearly  correct  the  smaller  the  interval  t.  The  exact  values,  to  be  employed  in  the  reduc- 
tion of  an  observed  occultation,  are 

sin  (a  —  of)  cos  d 

«« ^ — : — 

sm  n 

sin  (^— y)  cos*  j^  (g  — g/)  -|-sin  {^  +  ^)  sm»  j  {a  — of) 
'  sin  JT 

in  which  a,  d  and  ir  are  to  be  taken  from  the  Ephemeris  for  the  time  T.    But  for  predicting 
the  times  of  immersion  and  emersion^  and  the  points  on  the  moon^s  limb  where  these  appear- 
ances take  place,  the  preceding  expressions  suffice  to  enable  the  observer  to  determine 
when  and  where  to  watch  for  these  phenomena. 
For  the  place  of  observation,  let 

f  sits  latitude,  -f-  when  north ; 
k  sits  longitude  from  Washington,  -f-  when  west ; 
(Bts$el)    log  (5=8.9122  05,  log  (l  —  e«)  =9.9970  916 

sin  x^^  sin  f ,  £=(1  —  c*)  sec  X'*  -F=sec  /. 

/i'=54147.8  sm  V\         log  /i'==9.41916. 
The  constants  for  the  place,  required  both  in  the  prediction  of  occultations  and  the  re- 
duction of  those  observed,  are  f ,  ^,  and  E  sin  f ,  Fcos  f>,  /i'  F  cos  f>,  or  their  logarithms. 

The  values  of  E  and  F  and  their  logarithms  are  given  for  different  latitudes  in  the 
following  table : 


9 

E. 

F. 

LogE. 

LogF. 

OP 

1— .0067 

1.0000 

9.9971 

0.0000 

±10 

1— .0066 

1.0000 

9.9971 

0.0000 

20 

1— .0063 

1.0004 

9.9973 

0.0002 

30 

1— .0059 

1.0008 

9.9975 

0.0004 

40 

1— .0053 

1.0014 

9.9977 

0.0006 

50 

1— .0047 

1.0020 

9.9979 

0.0009 

60 

1— .0042 

1.0025 

9.9982 

0.0011 

70 

1— .0037 

1.0030 

9.9984 

0.0013 

80 

1— .0034 

1.0033 

9.9985 

0.0014 

90 

1— .0033 

1.0034 

9.9985 

0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  included  within  the  limiting  parallels ; 

2.  At  the  time  of  occultation,  or  the  \ocaX  mean  time  (T — ^),  the  sun  is  sufficiently 
below  the  horizon ; 
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3.  At  that  time  the  star  is  above  the  horizon,  or  its  local  hour  angle  (h — X)  is  numeri-i 
cally  less  than  r  found  by  the  formula 

cos  T  »  —  tan  f  tan  d', 

A  table  of  r,  or  the  hour  angle  of  a  body  in  the  horizon,  computed  for  the  latitude  of  the 
place  and  different  declinations,  will  be  useful  for  such  comparisons. 

These  conditions  can  generally  be  determined  in  advance,  as  in  latitudes  less  than  69^ 
( ^  —  X)  may  be  used  instead  of  ( T —  X)  except  within  two  hours  of  sunrise  or  sunset ; 
and  (H — X)  instead  of  {h  —  X)  except  within  half  an  hour  of  the  star's  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time  of 
apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time  of  occul- 
tation,  can  be  subsequently  employed. 

Having  ascertained  that  an  occultation  will  be  visible,  we  may  proceed  to  compute  the 
times  of  immersion  and  emersion  by  the  following  formulas : 

1.  To  find  approximately  the  time*  of  apparent  conjunction  in  right  ascension,  as  afiected 
by  parallax ; 

u  =     F  cos  f  sin  (H —  X) 
u'^yi*  FoQ9  ^  cos  (H —  X) 


In  Jiours^  (0=- 


a/—uf 

Washington  time  of  (parent  conjunction,  ( T )«  ^  -|-  (<) 
Local  "  "  *^  (T)  —  X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.     If  a  clooer  ap* 
proximation  is  desired,  the  computation  may  be  repeated,  using  hssU-^-  (/i)  instead  of  H 
{fi)  bemg  the  sidereal  equivalent  of  (^), 

(ro=(T)+(0. 

2.  To  find  a  nearer  approach  to  the  time  of  either  phase,  let  us  assume  the  Washington 
mean  time  7,  which  for  the  first  computation  may  be  the  computed  time  of  apparent  con* 
junction,  or  some  conjectural  time  near  it    For  this  time  find 

<«=  r-  i  h^H+ii,  or  h^X^H^X+ti 

x=^txf  y=y+ty', 

and  then  7\  and  T^,  the  approximate  Washington  mean  times  of  immersion  and  emersion, 
by  the  following  formulae.  The  local  mean  times  will  be  found  by  subtracting  the  longi- 
tude of  the  place. 

A  sin  J5=£  sin  ^  u  =F  cos  f  sin  (A — X) 

A  C09 S^F QOB  f  coa  (h — ^)t         v  ^sAain  (B  —  ^) 

W^fL'  Acqs  B 
v'^fi'  ti  sin  ^ 
[or,  with  other  auxiliaries  than  A  and  By 

b  =-F  cos  ^  cos  {h—X)  u'^h  yf  v=E  sin  f  cos  d'  —  h  sin  y] 

m  sin  Ar=a;— tt  «  sin  N^sf-^vf 

m  cos  M^y—v  n  cos  N^y'-^v' 

(Burckhardt.)  it=.27227  log  it-»9.43500 

,     wi  sin  (M— iV)  ,   ^  ,^^o 

cos  ^= ^T '        *P  <  ISO** 


*  It  U  convenient,  but  not  necessary,  to  have  this  time. 

f  If  (h  —  X)  be  restricted  to  values  numerically  less  than  12^  or  180^,  B  may  be  taken  in  the  i 
quadrant  with  (A  —  >),  and  have  the  same  sign  as  the  latitude.  For  a  place  where  many  occultations 
are  observed,  tables  of  .^,  B,  u  and  «'  for  different  values  of  (k  —  A),  or  of  E  sin  ^  cos  d'  for  differ<^nf 
declinations,  would  be  convenient. 
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For  Immersion.  For  Emersion. 

,    .  ^         w  cos-  (M^N)     k  sin  ^  ,  m  cos  (M— iV)  ,  ksiXKb 

In  hours,  ii=—       — ^ <2— ^- ^-1 ^ 

n  n  »  '        n 

TTiwAing^on  mean  time,  Ti=  T  +  ij  r,-=  T+  *t 

Loca/  "       "  Ti-A  r,-; 

3.  Assuming  now  7\  <*b  ^  ^  ^  -|- 1,  for  the  Immersion,  or  7^  as  ^  -^ « -j.  <§  for  the  Efher 
sion,  as  ^e  Washington  thne  instead  of  T^  and  recomputing,  we  can  obtain  nearer  approxi^ 
mations  to  the  times  of  these  phenomena.  But  the  first  operation  will  give  the  times  usually 
within  one  or  two  minutes,  which  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable.  But  for  this  purpose  it  will  oflen 
be  sufficient  to  substitute  (A»— ii)««(A— ^-f-J  /ia)  for  (A— A)  in  the  computation  of  u'  and  v'y 
and,  using  the  same  m  and  M  as  before,  recompute  n,  iV,  V  and  i%,  a  new  correction  to  be 
added  to  T. 

If  ipg.  TO  sm  (Jtf—iV) =9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  de- 
termine whether,  numerically ^  cos  ^^  <  1,  or  cos  ^  >  1.  In  the  latter  case  the  impossible 
value  of  cos  il>  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  com- 
puted distance  from  the  moon^s  limb  is  within  the  errors  of  the  Ephemeris  of  the  moon 
and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  s^=0^,  or  180^,  accord- 
ing as  m  sin  {M—N)  is  -f-  or—;  and  for  finding  the  time  of  nearest  approach, 

m  cos  (Af— iV) 
n 
The  distance  from  the  moon^s  limb  is  then 

n  [m  sin  (Jlf-iV)-^, 
disregarding  the  sign  of  m  sin  {M^N) ;  or,  allowitig  fbr  the  augmentation  Of  the  sekni- 
diameter, 

ir  [m  sin  {M-N)-k]  [1  +  «  sin  »], 
where  %=A  cos  (J3— ^'). 

4.  Having  found  satisfactorily  the  times  of  immersion  and  emersion,  and  therefore  l^Thnd 
iff  in  each  case,  we  have  as  the  angle  from  the  North  point  of  the  moon^s  limb  and  reckoned 
towards  the  West, 

Q=9(y*— iV— ^  for  an  ImmersiaH, 

Q=90**-  iV+  <p  for  an  Emersion  ; 

and,  taking 

c  sin  C^u+t  u' 
c  cos  C=r+i  v' 
in  which  the  last  value  of  t  for  the  particular  phase  is  properly  used,  we  have  as  the  angle 
from  the  Vertex  of  the  moon^s  limb,  or  that  point  which  is  nearest  the  zenith, 

also  reckoned  towards  the  Wht. 

For  the  image  as  seen  through  an  inverting  telescope,  these  angles  should  be  increased 

by  leor. 

5.  As  a  check  on  the  accuracy  ef  the  work,  we  have,  using  the  last  computed  values  of 
tiie  several  quantities, 

[{x^u)+t  (x'^u^)Y+[{y^v)+t  (y'-t?0?=A«=O.O7413 ; 
Or,  we  may  recompute  with  the  last  determined  time  of  immersion,  or  of  emersion 
tt,  V,  a;,  and  y,  and  we  should  have  for  either,  as  the  condition  of  the  phenomenon, 

(x-tt)2+ (y-t?)^=-P=0.07413 
or,  log  m=log  k  =9.4350 
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Greater  values  than  these  indicate  that  the  computed  time  of  immersion  is  too  eariy,  and 
of  emersion  too  late,  by  a  quantity  nearly  proportional  to  the  difference. 

As  an  example,  suppose  it  is  required  to  find  the  times  of  immersion  and  emersion  of 
ZTauri,  January  3,  1^1,  at  Astor  Point,  Oregon,  for  which 

The  data  for  the  compatation  are  given  on  page  417.    We  see  in  advance  that  ^  is  between  the 
limiting  parallels;  that  (d-->l)  is  13*^.6,  or  about  &^  before  sunriae ;  and  that  (H— X)  ia  about  S**,  oi 
4^  less  than  the  star's  hour  angle  at  setting. 
The  constants  of  the  place  are : 

l.sinf         s=9.8583  I.cosf        ^9.8403 

log£  =9.9978  logF  =0.0008 

(1)  log.  £  sin  ^  =  9.8561        (2)  log.  F  cos  ^=9.8411        (3) 

From  page  417,  we  find,  for  the  time  of  geocerUric  conjunction : 


log/ 

log./  FC09^' 


9.4199 
9J2603 


b   m 
Washington  time^    c5  =»      16  42.6 

U        =+  6  36.7 
JUtor  Faint  Hme,      (5  —  X=    13  35.5 
/f-X  =  +  3  29.6» 


=  +  580  24' 


r«  +  .3622 
x'  =  +  .5422 
y'  =  +  .1027 


<j'«  +  28  l4.7 
l.iinc^=       9.5391 


1.  For  an  approximation  to  the  time  of  apparent  conjunction,  we  have : 


(2)  log./* cos  f    =9.841 

(4)  1.  sin  (H— A)  =9.899 

(6)  =  (2)  +  (4)     log  V = 9.740 
(8)  log(x'  — «0  =9.634 

(6) -(8)    log  (0=0.106 

WoikingUm  mean  time^ 


(3)  log. /F  cos  f  =9^260 
(5)  l.co8(H— A)  =9.785 
(7)  =  (3) +  (5)    log  K'  =  9.045 

(0  =  +  lJ28  =  +  1  16.8 

d=16  42i» 

(7)  =  (5 +(0  =  17  59.4 


x'r.+.542 
ii'  =  +  .lll 


2.  Assuming  r=17i>  59m.4,  and  therefore  Is 
of  immersion  and  emersion  : 


:+l>>  16°'.8,  we  proceed  as  follows  to  find  the  times 


(9)     Sid.eq.  of  t 

(10) 

(il)=(9)+(10) 


h     m 

s  +  1  17.0 

r  +  3  29.6 

r  +  4  46i>» 


«71o  Sy 


(12)  1.  sin  (A  — A)  =9.9773 

(13)  =  (2)        log.  F  cos  f =9.8411 

(14)  1.  cos  (A  —  A)  =  9.4981 


(25) 

(26) 
(27) 
(28) 

(29)  = 

(30) 

(31)  = 

(32) 

(33)  = 

(34)  = 


(15)  1.  sin  <J'  =  95391    > 

(16)=(12VK13)  log  M= 9.8184    n.«'«8.7767 

(17)        Constant,     log /  =  9.4 192    { 
(18)=s(13>|.(14)  log.^cosB=9.3392    51.v'^.7584 

(19)  =  (I)  log.  ^  sin  B  ^  9.8561 

(20)  =(19)-(1H)       1.  tan  J8 = 0.5169       B  •• 

(21)  1.  gin  B= 9.9608       6'- 

(22)  =(19)-(21)         log  A  =  9.8753  B-d' ' 

(23)  I.  sin  (B  —  d')  =  9.9014 

(24)  =(22)+(23)  log  r =9.7767 

(41)  log.  m  sin  ^=8.5527 

(42)  log.  m  cos  ^= 9.0183m  ©  i 
(43)=(41)-(42)  1.  tan  Af  =  95344ft  Af =+161  6 
(44)                          1 .  cos  Af  =  9.9759«  JV=  +  84  57 

Jir.JV-s  +  76    9 
(49)=(4l)-(44)  log  m  =  9.0424  <49) 

(50)  1.  sin  (^ — JV) = 9.9872  (53) 


=  (25)  +  (26) 
:(27)  +  (28) 

:(29)-(30) 
-(31) -(32) 


X  =0 

(x'  =  lJ28X  5422=+.6940 
Y  =+.3622 

i  y'= 158  X  .1027  =  +.1315 

x=+j6940 
ii=+.6583 

y=r+.4937 

f,  =  +  5g60 


o  i 
=+73  5 
=+20  15 
=+52  50 


(35) 
(36) 
(37) 
(38) 

(39)  =  (35) -(36) 

(40)  =  (37) -(38) 

(45) 
(46) 
(47)  = 
(48) 


x'  — «'« 
y'  — »'  = 


em  sin  ^3 
■  mcosAfa 


r+0357 
:— .1043 


x/=:+5428 
m/  =  +.0573 
y'  =  +.1027 
r'=.+.0598 
=  ftsinJV=+.4849 
=  »  cos  JV= +.0429 


.(45)-(46) 


log.  n  sin  JV=  9.6856 

log.  n  cos  JVs  8.6325 

1.  tan  JV=  1.0531 

1.  sin  JV=9i)983 

log.  m  =  9.0424 
1.  cot  (AT— A)  =9.3791 
log.  1  =  0.3127 


(51)        Constant,     log  1=05650  90o.JV=+  S   i  (54)  =«  (48)-(45) 
(52)=(49)+(60)+(51)UosV.-95946         V,-+6651  (55)=(49)+(53)+(54)   log. ^cos (Jir-JV)=  8.7342 


APPENDIX. 


CONSTRUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 
EPHEMERIDES  FOR  1871. 


The  Precession  of  the  Equinox^,  the  Meao  Obliquity  of  the  Ecliptic,  and  the  Constant 
of  Aberration  (p.  250)  are  taken  from  Stbuyb  and  Pstbbs.     They  are : 
Precession*  -5(y'.24m-(y'.0002268^ 
Obliquityt    =23*»  27'  64''.22-(y'.4645  i-CK'.OOOOOH  t\ 
AberraUon  J=2(y^4451  =b  (V'.Oll  1, 
in  which  <  is  the  number  of  years  after  1800. 

The  Nutation  of  the  Apparent  Obliquity  igid  the  Equation  of  the  Equinoxes  are  com- 
puted from  Pstbbs^  formulie  given  in  his  Numenu  Constans  Nutaiionis^  pp.  46-48,  and 
reprinted  in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

The  General  Constants  for  Star  Reduction  are  computed  fVom  tables  adapted  to  the 
formulee  given  on  page  260. 

In  the  Ephemerides  of  the  Sun,  Moon,  and  Planets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olufsen^s  Tables  du  Soleil  have  been  used.  The  Aberra- 
tion in  these  tables,  20^^255,  has  been  used  in  the  Ephemeris  of  the  Sun.  The  Mean 
Obliquity  exceeds  that  of  Petebs  by  O^'.ST. 

The  Mean  Places  of  48  Northern  Circumpolar  Stars  and  128  Time  Stars,  have  been 
taken  from  the  Standard  Places  of  Fundamental  Stars^  U.  S,  Coast  Survey^  Second  Edition^ 
by  Dr.  B.  A.  Gould,  Washington,  1866.  The  Mean  Places  of  Sirius,  Castor,  (the  mean 
of  tlie  two  components),  Procyon,  y  Draconis,  and  a  Cephei,  are  taken  from  the  Tabula 
Reductionum  Observationum  Astronomicarum^  Wolfebs,  Berlin,  1858 ;  those  of  /9*  Scorpii, 
7j  and  y9  Draconis,  and  61^  Cygni,  have  been  prepared  by  Mr.  G.  W.  Hill  from  all  the 
observations  which  were  available ;  and  those  of  13  Stars  south  of  — 40^  dec.  have  been 
derived  from  the  British  Nautical  Almanac  for  1848.  The  Places  for  1860  and  the 
proper  motions  of  those  not  contained  in  Dr.  Gould^s  list,  are  given  on  page  7  of  this 
Appendix. 

The  magnitudes,  except  of  the  13  southern  stars,  are  Abgblandeb's.  In  the  nomencla- 
ture (H)  signifies  that  Hbvelius^s  number,  (B)  that  Bodb^s  notation  has  been  used. 

The  reductions  from  the  Mean  to  the  Apparent  Places  of  the  Stars  contained  in  Wolfeb's 
Tabula  Reductionum  have  been  derived  from  that  work ;  except  that  generally  the  proper 
motions  derived  from  the  authorities  above  referred  to  have  been  employed,  and  for  Polaris 
--0».07  T*  has  been  applied,  and  the  term  depending  on  <L  —  ^  omitted. 

The  reductions  of  the  remaining  154  stars  have  been  taken  from  tables  similar  to  those 
of  Wolfeb^s.  They  include  the  terms  of  the  formulee  on  pages  260  and  503,  so  far  as 
sensible,  except  those  depending  on  the  moon's  longitude.  The  terms  depending  on  2  <L 
have,  however,  been  applied  to  the  four  stars  whose  places  are  given  fbr  every  day.  The 
values  of  these  terms  for  seven  circumpolar  stars,  computed  for  1870,  are  given  in 
Table  IV.  of  this  Appendix. 

*  Pbtsrs*  JVttmenw  Constans  ^Tutatianis^  p.  71.  f  Ibid.,  pp.  66  and  71. 

t  Stbutk*!  Constant  de  VMerration,  p,  47. 


APPENDIX. 

To  the  position  of  Sirius,  as  derived  from  Wolfers,  (the  correction  of  the  •*  Tjttbula 
Subsidiarid^^  being  omitted),  have  been  applied  the  terms  given  by  Auwers,* 

^=+0».0647-0».000718(<- 1860)+ 0-.1510  cos  (tt+   V  G") 
r=«-(y'.630  -(y'.00044  (<-1860)+l''.445    sin  (u+23*  3(y) 

in  which  u ,  the  eccentric  c^nomaly  from  the  inferior  apsis,  is  found  by  the  formula 

u— 6  sin  M=n  (^--  T), 

from  the  elements 

T=:  1793.830,    passage  through  the  inferior  apsis, 
e  =       0.6010,  the  eccentricity, 
n  as     7^.28475,  mean  annual  motion  in  orbit, 
49^.418,  period  of  revolution. 

The  Mean  Places  of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  order  of  preference  from  the  Almanac  Catalogue  of 
Zodiacal  Stars  printed  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington^  1864;  the  Greenwich  Twelve- Year  Catalogue ;  and  the  Catalogue  of  the 
British  Association. 

The  Ephemeris  of  the  Sunt  is  constructed  from  Hansen  and  Olufsen^s  Tables  du  SoleU, 
Ck)penhagen,  1853.  The  Sun^s  rectangular  equatorial  codrdinates  have  been  computed 
from  the  longitudes  and  latitudes  by  the  following  formuleo : 

i  =11  cos  A 

F=jR  sin  X  cos  a»- 19.3  R  /9 

Z  =jR  sm  X  sin  ctf+44.5  R  fi 

X'=^X+Y3eca»AX 

F=:Y-J[cosa,  j;+ZJai-  9.4TBsin(0  +  18r) 

Z'=^Z^X  sm  01 J  ;-  r  J  01+21.7  r  B  sin  (0  +  187**) 

in  which  Xy  fi  and  at  are  referred  to  the  equinox  and  ecliptic  of  the  date ;  J  ^  is  the  reduc* 
tion  of  longitude  for  precession  and  nutation  from  Jan.  0 ;  J  w  the  reduction  of  the  mean  to 
the  apparent  obliquity ;  r  the  part  of  the  year  since  Jan.  0 ;  and  the  numerical  coefficients 
are  in  units  of  the  7th  place  of  decimals. 

The  mean  equatorial  Horizontal  Parallax  of  the  Sun,  adopted  from  Prof.  Newcomb^s 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  itj^  is  8^^.848. 
The  adopted  Semidiameter  of  Uie  Sun  at  the  Earth^s  mean  distance  is  16'  2'^ 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Peirce^s  Tables  of  the  3foon,2<2 
edition^  Washington,  1865.  They  include  the  Tables  of  the  Moon's  Parallax  constructed 
from  Walkeb^s  and  Adamses  formulas. 

The  Semidiameter  of  the  Moon  has  been  computed  from  the  Moon^s  Horizontal  Parallax 
by  the  formula, 

iS=.272274  ir+2''.5. 

A  semidiameter  2'^5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations. 

The  Ephemeris  of  Mercury  has  been  derived  from  the  Tables  of  Prof.  Winlock,  which 
are  based  on  the  theory  of  Lb  Vebbieb,  published  in  the  Additions  to  the  Connaissanu 
des  Temps  for  1848. 

*A$tronomiek9  Jfaehriehten^  No.  1506. 
f  From  Carliitis  Tables  before  1858. 
tJistraiumical  Observations  made  at  the  U.S.  Naval  Observatory^  Washington^  1865,  Appendix  II. 
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The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed  from 
those  of  LiNDENAU,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables:  applying 
AiRY^s  Long  Equation  and  the  corrections  proceeding  from  the  discussion,  by  the  method 
of  Least  Squares,  of  Mr.  Hugh  Breen^s  results  contained  in  his  paper  on  the  Corrections 
of  LiKDENAU^*  Elements  of  the  Orbit  of  Venus^  dec.,  published  in  the  Memoirs  of  the 
Royal  Astronomical  Society^  Vol.  XVIII. ;  and  adopting  the  secular  variations  of  the  ele- 
ments from  Le  Vebbieb^s  Memoir  on  the  Determination  of  the  Secular  Inequalities  of  the 
Planets^  which  appeared  in  the  Connaissance  des  Temps  for  the  year  1844.  The  following 
arc  the  corresponding  corrected  elements,  and  sg[mual  variations  for  Washington,  1855.0 : 

L  =289  51  53!5+210669r'.706 1. 
TT  =129  32  59.6+49".57459<. 
a  =  75  23  27.3+32^^88424  i. 
1  =^  3  23  34.6+  (K^04363^ 
e  =  141(K^6847-  (y'MlblU 
n  =  2106641'^438 
a  =  0.7233323 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from  Lindemau^s 
Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  Hugh  Breen^s  results  contained 
in  his  paper  On  the  Corrections  of  Liudevav^s  Elements  of  Mars^  published  in  the  Memoirs 
of  the  Royal  Astronomical  Society^  Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Le 
Vebrier^s  secular  variations  of  the  elements  are  likewise  adopted.  The  following  are  the 
corresponding  corrected  elements,  and  annual  variations  for  Washington,  1855.0 : 

L  =320  13  33.87+68910PM527t. 

TT  =333  23  17.84+65^^.9990  ^ 

a=  48  25  55.29+27^6997  <. 

»  =     1  51     2.20-  0'^02141<. 

e  =  19238^^.75     +  0^^18549  ^ 

It  =  689050^^.8927 

a  =       1.5236915 
The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Bouvard's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
forniulee. 

The  Ephemeris  of  Saturn  is  derived  from  Bouvard's  Tables.  The  perturbations  pro- 
duced by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased 
by  ^  of  their  value.  Adams's  Table  m  the  British  Nautical  Almanac  for  1851  has  been 
substituted  for  Bouvaed's  Table  XLII.  The  following  corrections  of  the  elements  for 
1855.0  have  also  been  introduced : 

corr.  mean  long.  =+     4".9 

corr.  long,  of  node  =— 143''.0 

corr.  inclination  =—     ^'.7 +0^^.0149 «. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Bouvard^s  Tables, 
with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and  Saturn,  contained 
in  his  Recherches  sur  les  Mouvements  de  la  Plan^te  Herschel  (^dite  Uranus)^  published  in 
the  Connaissance  des  Temps  for  1849,  and  also  Peirce's  corrections  and  perturbations 
arising  from  the  influence  of  Neptune. 

The  Ephemeris  of  Neptune  is  derived  from  Prof.  Newcomb's  Tables  of  Neptune^  Wash- 
ington, 1866. 
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Peibce,  from  the  Washington  Obser- 
vations of  1845  and  1846,  made 
with  the  mural  circle. 
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The  eclipses  and  elongations  of  Jtipiter's  Satellites  are  computed  fnmi  Damoisbau^s 
Tables. 
The  semidiameters  of  the  Planets  are  computed  from  the  following  values : 

Semldiameter.  Log  DtsL  Aathoiity. 

Mercury  3.34  0.00    Lk  Vebbiee,  Theory  of  Mercury. 

Venus  8.546  dz  0.086  0.00^ 

Mars  (polar)         2.842  zt  0.057  0.25 

Jupiter  (polar)^  18.78  ±0.067  0.70 

Saturn  (polar)       8.77   ±0.039  0.95 

Uranus  1.68  ±0.3  l.S 

Jupiter  (equat)  20.00  6.70 

Saturn  (equat.)     9.38  0.96 

To  correspond  to  the  apparent  semidiameters  observed  with  the  Washington  mural  circle, 
all  the  semidiameters,  except  those  of  Mercury,  computed  from  these  values,  must  be  in- 
creased by  the  constant  quantity,  0^^.57. 

The  apparent  elements  of  Saturn^s  Rings  are  computed  from  Bessel^s  data,  except  those 
for  Bond's  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  ore  adapted  to  the  modification  of  Bessel^s  for- 
mula, suggested  by  T.  Heney  Saffoed,  jr.  The  formulse  are  given  in  Peiece's  Spherical 
Astronomy  and  Chauvenet's  Spherical  and  Practical  Astronomy^  Vol.  I. 

The  elements  for  occultations  of  stars  by  the  moon  are  adapted  to  Bessel's  method  in 
the  Astronomische  Nachrichten^  Vol.  VII.,  and  the  Berliner  Astronomisches  Jakrbuch  for 
1831.    The  formulas  are  also  to  be  found  in  Chaitvenet's  Astronomy. 

The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  msans  of  duplicate  computations.  The  proofs 
from  the  stereotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  in 
which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Ephemeris  of  the  Moon  and  the 
Lunar  Distances  by  Professor  Runkle  and  Mr.  Weight.  Mercury  has  been  computed  by 
Mr.  AiTSTiN,  Venus  chiefly  by  Miss  Mitchell,  Mars  by  Mr.  Olivee,  Jupiter  by  Professor 
Kendall,  Saturn  by  Professor  Van  Vleck,  Uranus  by  Mr.  Febrel,  and  Neptune  by  Mr. 
WiESSNEB.  The  Fixed  Stars  and  the  General  Constants  for  Reduction  have  been  com- 
puted by  Mr.  G.  W.  Hill,  and  the  Occultations  by  Mr.  Downes,  assisted  by  Mr.  Wiessner 
and  Mr.  Loomis.  The  Eclipses  have  been  computed  and  the  Charts  projected  by  Mr. 
Hill.  The  Table  of  Positions  of  Observatories,  orginally  compiled  by  Dr.  B.  A.  Gould, 
was  revised  by  him  for  the  volume  for  1870.  The  results  of  the  most  recent  determina* 
tions  have  been  incorporated. 

*  In  the  volumes  for  1858  to  1869  inclusive  19'M9,  given  erroDeously  in  the  Appendix  for  18&5,  ha* 
been  used  for  the  Washington  Ephemeris. 
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MEAN  PLACES  FOR  1860.0,  AND  PROPEE  MOTIONS  OP  STANDARD  STARS  OF  THIS 
EPHEMERIB,  WHICH  ARE  NOT  CONTAINED  IN  GOULD'S  STANDARD  PLACES. 


NanM. 


Mean  R.  A. 


Proper  Motion. 


Mean  Dec 


Proper  motion. 


/JHydri 

a  Eridani    .     .     .     . 

a  Argus 

a  Can  is  Majoris  .  . 
a  Gcminorum  .  .  . 
a  Canis  Minoris  .  . 
e  Argus .     •     .     .     . 

Tj  Argus 

fi  Chamselcontis    .     . 

a}  Crucis      .... 

fi  Centauri  .... 

a*  Centauri  .     .     .     . 

/5*  Scorpii     .     .     .     . 

7^  Draconis  .     .     .     . 

a  Trianguli  Australis 

fi  Draconis  .     .     .     . 

<f  Octantis    .     .     .     . 

y  Draconis  .     .     .     . 

a  Pavonis    .     .     .     . 

61'  Cygni 

a  Cephei  .  .  .  . 
a  Gruis 


h      m 

0  18 

1  32 
6  20 

6  38 

7  25 
7  31 
9  13 

10  39 
12  10 

12  18 

13  53 

14  30 

15  57 

16  22 

16  33 

17  27 
17  48 
17  53 


20 
21 
21 


21  59 


19.936 
29.669 
50.780 
58.677 
39.450 
58.363 
20.530 
38.279 
12.636 
50.086 
58.685 
.7.977 
18.070 

6.135 
52.787 
16.217 

6.608 
21.468 
33.200 
37.437 
14.138 
23.576 


+0.7080 
+0.0028 
+0.0010 
-0.0368 
^0.0148 
-0.0455 
-.0.0090 
-0.0021 
-0.0446 
-0.(KJ33 
-0.0103 
-0.4714 
-0.0018 
+0.0024 
-0.0004 
-0.0027 
0.0000 
+0.0018 
+0.0037 
+0.3516 
+0.0217 
+0.0108 


-78  2 
-57  56 
-52  37 
-16  31 
+32  11 
+  5  34 
-58  41 
-58  56 
-78  32 
-62  19 
-59  41 
-60  15 
-19  25 
+61  49 
-68  45 
+52  24 
-89  16 
+51  30 
-57  10 
+38  3 
+61  59 
-47  38 


36.91 
55.77 
13.74 
36.16 
29.45 
50.54 
17.84 
55.25 
5.54 
18.83 
42.79 
8.84 
7.65 
54.59 
50.10 
22.98 
40.42 
24.48 
44.68 
47.00 
34.99 
11.73 


+0.2590 
-0.0115 
+0.0002 
-1JJ092 
-0.0766 
-1.0425 
+0.0709 
+0.0917 
-0.0087 
+0.0511 
-0.0692 
+0.8232 
-0.0189 
+0,0679 
-0.0796 
-a0041 
0.0000 
-0.0369 
-0.0306 
+3.2420 
+0.0020 
-0.1810 
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APPENDIX. 


REDUCTIONS  OF  THE  MEAN  PLACES  OF  THE  STARS  IN  THE  AMERICAN 

EPHEMERIS,  1865-69,  TO  THOSE  ADOPTED  IN  THE  EPHEMERIS  FOR  18;  0. 

\t  is  reckoned  from  1865.0.] 

IN   RIGHT  ASCENSION. 

/3  Hydri 

—0.221 

— o!oi88e 

a«  Centauri 

— 0.C25 

—0.0020* 

e  Piscium 

—0.050 

— O.OOlOt 

/3»  Scorpii 

4-0.042 

4-0.0002*    i 

a  Urss  Minoris 

+1.113 

+0.0512< 

ij  Draconis 

—0.519 

—0.0196* 

17  Piscium 

+0.005 

— 0.0005< 

^  Ophiuchi 

—0.023 

—0.0003* 

a  Persei 

—0.022 

— 0.0002« 

P  Draconis 

+0.024 

4-0.0003* 

a  Columbffi 

—0.033 

— 0.001 3< 

6  Ursffi  Minoris 

—0.084 

—0.0022* 

51  Cephoi 

+0.483 

+0.0332i 

d  Sagittarii 

—0.050 

—0.0010* 

ft  Leonis 

+0.027 
+0.040 

+0.0007< 

r  Aquilse 

—0.073 

—0.0013* 

I  Leonis 

O.OOOOt 

A  Ursae  Minoris 

+0.537 

—0.0048* 

0  Virginis 

—0.049 

— 0.0009« 

Groombridge  3241 

-H)^io 

4-0.0050* 

p  Chamffileontis 

—0.007 

— 0.0002t 

6l»  Cygni 

+0J287 

+0.0138* 

a}  Crucis 

-0.005 

— 0.0004t 

1  Pegasi 

—0.010 

—0.0010* 

ji  Corvi 

+0.079 

+0.0029< 

fi  Capricorni 

-0.035 

-^.0015* 

(i  Centauri 

—0.003 

0.0000t 

X  Aquarii 

+0.025 

-hoooos* 

IN  DECLINATION. 

a  Andromedfls 

—0.23 

— .005« 

y  Geminorum 
51  Cephei 

-H).76 

+.013* 

y  Pegasi 

+0.38 

+.012* 

—0.40 

—.048* 

p  Hydri 

-0.03 

-.000/ 

e  Cams  Majoris 

+1.80 

+.024* 

a  Cassiopes 

—0.48 

—.006* 

6  Can  is  Majoris 

+0.94 

+.027* 

/iCeti 

+1.11 

+.019« 

6  Geminorum 

+1.02 

+.029* 

e  Piscium 

+0.61 

+.025* 

j3  Geminorum    . 

4-0-63 

+.017* 

a  Ursffi  Minoris 

—0.15 

—.005* 

^  Geminorum 

+1.28 

--.0:%* 

d^Ceti 

+1.42 

+.027* 

15  Argus 

+0.89 
+0.62 

--.013* 

71  Piscium 

+1.05 

--.018* 

eHydrs 

+.018* 

0  Piscium 

+0.41 

--.028* 

L  Ursaa  Majoris 

—0.13 

+.014* 

/3  Arietis 

+0.74 

+.016* 

K  Cancri 

-1116 

+.031* 

a  Arietis 

+0.11 

+.003* 

a  HydraB 

•0.15 

+.006* 

^  Ceti 

—0.20 

--.029* 

0  UrsaB  Majoris 

[-0.47 

+.015* 

yCeti 

+1.73 

--.037* 

e  Leonis 

-0.83 

+.014* 

a  Ceti 

+0.40 

+.014* 

fL  Leonis 

- 

-0.34 

+.014* 

^  Arietis 

+0.47 

+.013* 

a  Leonis 

+0.62 

+.011* 

a  Persei 

—0.04 

+.001* 

y»  Leonis 

+1.50 

+.031* 

6  Persei 

—0.35 

.000* 

p  Leonis 

+1.07 

+.031* 

^Tauri 

+0.29 

+.012* 

I  Leonis 

+1.34 

+.019* 

C  Persei 

+0.17 

-..026* 

a  UrsaB  Majoris 

4-0.19 

+.006* 

y^  Eridani 

+1.44 

+.031* 

6  Leonis 

+1.06 

--.015* 

y  Tauri 

+0.86 

--.028* 

6  Crateris 

+1.57 
-H).58 

--.016* 

e  Tauri 

+1.27 

+.022* 

T  Leonis 

+.011* 

a  Tauri 

—0.08 

—.001* 

V  Leonis 

+0.74 

+.023* 

I  Auriga 

+0.73 

+.008* 

/?  Leonis 

4-0.37 

+.010* 

11  Orionis 

+0i» 

+.019* 

y  Urs®  Majoris 

4-0.10 

+.005* 

a  AurigsB 

—0.38 

—.004* 

0  Virginis 

+1.35 

--.030* 

li  Orionis 

+0.63 

+.016* 

7j  Virginis 

+0.65 

+.018* 

/i  Tauri 

+0.61 

--.020* 

p  Corvi 

+2.32 

+.033* 

6  Orionis 

+0.88 

+.030* 

12  Can.  Venat. 

+0Ji6 

+.005* 

a  Leporis 

+0.74 

+.026* 

B  Virginis 

4-0.83 

+.020* 

e  Orionis 

+0.73 

+.014* 

a  Virginis 

4-0.56 

--.016* 

a  Columba 

—0.76 

-.022* 

C  Virginis 

4-0.70 

"Smt 

a  Orionis 

+0.79 

+.017* 

fl  Ursse  Majoris 

—0.22 

-.002* 

fi  Geminorum 

+1.35 

+.033* 

17  Bootis 

+lJil 

+.027* 
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ly  DECMNATION. 

a  Bootis 

+0.09 

+.005« 

<T  Sagittarii 

+0.73 

+.018/ 

0  Bootis 

+0.85 

+.015t 

^  Aquils 

-H).24 

--.015/ 

a^  Centauri 

— O.IO 

— .012< 

d  Sagittarii 

+3.84 

--.030/ 

e  Bootis 

+0.97 

+.020/ 

6  Aquils 

+0.G7 
4-1.61 

—.007/ 

a^  LilirsB 

+0.25 

.000( 

K  Aquils 

+.022/ 

/3  Bootis 

+1.06 

+.02K 

y  Aqnilffi 

+0.04 

.000/ 

^  Librs 

+1.20 

+.0C6< 

a  Aqnilffl  • 

+0.01 

—.003/ 

fi^  Bootis 

+0.48 

+.009/ 

p  Aq'iilsB 

+0.53 

+.014/ 

a  Corons  Borealis 

—0.39 

—.012/ 

r  Aquilse 

-hO.97 

+.009/ 

a  Serpe  litis 

+0.11 

.OOOt 

X  Ursn  Minoris 

—0.52 

-.014/ 

e  Serpentis 

+0.C3 

+.010/ 

a«  Capricorni 

+0i26 

+.006/ 

e  CoronflB  Borealis 

+1.16 

+.016/ 

ir  Capricorni 
c  Delphini 

-1-0.53 

—.050/ 

d  Scorpii 

+1.60 

+.012/ 

+0.94 

-.020/ 

/3*  Scorpii 

+0.29 

+.001/ 

a  Cygni 

—0.24 

—.005/ 

d  Ophiuchi 

+1.45 

+.002/ 

fi  Aquarii 

+0.95 

+.020/ 

T  Herculis 

+0.32 

—.004/ 

V  Cygni 

-1-0.97 
-H).88 

+.003/ 

a  Scorpii 

—0.21 

—.004/ 

61»  Cy«ni 

--.025/ 

17  Draconifl 

—0.70 

—.012/ 

C  Cygni 

+0.77 

-  -.014/ 

i  Ophiuchi 
17  Herculis 

+1.11 

+.017/ 

1  Pegasi 

+0.03 
+1.10 

-.003/ 

+0.75 

--.006/ 

p  Aquarii 

+.008/ 

jc  Ophiuchi 
d  Herculis 

+1.25 

+.003/ 

^  Aquarii 

-H).82 

+.023/ 

+0.70 

-  -.001/ 

e  Pegasi 

+0.70 

--.008/ 

a^  Herculis 

+0.05 

—.002/ 

fi  Capricorni 

H 

[-1.73 

--.011/ 

44  Ophiuchi 

+2.09 

+.035/ 

a  Aquarii 

+0.18 

—.002/ 

^  Draconis 

—0.06 

-.004/ 

0  Aquarii 

—0.43 

+.019/ 

a  Ophiuchi 

—0.22 

—.011/ 

n  Aquarii 

+1.04 

+.012/ 

fi  Herculis 

+1.46 

+.017/ 

tf  Aquarii 

+0.53 

+.010/ 

•y^  Sagittarii 

+0.92 

+.010/ 

C  Pegasi 

+0.65 

+.007/ 

fi^  Sagittarii 

+1.08 

--.013/ 

2.  Aquarii 

+1.08 

+.023/ 

d  Ursae  Minoris 

+1.01 

--.024/ 

a  Piscis  Australis 

+0.66 

+.010/ 

tf  Serpentis 

+1.60 

+.010/ 

a  Pegasi 

-0.30 

—.011/ 

1  Aquiiro 

+1.85 

--.020/ 

6  Piscium 

+1.86 
+0.89 

+.034/ 

a  LyriB 

—0.33 

—.002/ 

I  Piscium 

--.014/ 

/3Lyr» 

+0.92 

+.017/ 

(J  Piscium 

+0.94 

--028/ 

• 

TABLE  I. 


TABU  sBawnro  the  cosBsenoH  BsainBED,  ok  AOCointT  of  sscoim  BmsBEVoss 

07  THE  MOON'S  MOTION,  IN  PINDINO  THE  OEEENWICH  TIME  OOBBE- 
8P0NDING  TO  A  COSBECTBD  LUNAB  BIBTANCE. 


Approxiinaie 
IntenraL 


Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 


h  n 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
I  10 
1  20 
1  30 


h  o 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 


h  n 
0  0 
0  10 
0  20 

0  30 
0  40 

0  50 

1  0 
1  10 
1  20 
1  30 


h  m 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2    0 

1  50 
1  40 
I  30 


h  n 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


h  n 
3  0 
2  50 
2  40 

2  30 
2  20 
2  10 

2  0 
1  50 
1  40 
1  30 


0  1 

o:  1 

1  1 


8  10  12 


0  0 

1  1 

1  2 

2  2 

2  3 

3  3 

3  3 

3  4 

3  4 

3  4 


14  16  18  20 


.1 


4    5 

4     5 


24  26  28  SO 


0     0    0 

2  22 

3  3I  3 

4  I  5!  5 
5!  6  6 
61  6    7 


7,  7 


S2S4 


16 


S8 


40;42 


0  0 
3  3 
5   5 

7  7 
9  9 

10  10 

11  12 

m  12 

12  13 
12^13 


44  46 


48  §0  51 


0.  0   0   0    <:. 
3333    3 

5|    6    6,    6    6 


8    8 
10' 10 

11  12 

12  13 

13  14 

14  14 
14  14 


8    9 
10  11 


11 

'] 

14 
15 
Hi 
16 


Difference  of  the  Proportional  Logarithmg  in  the  Ephemeris. 


54 

K 

S8  60 

61 

64 

66  68 

70 

72 

74 

76  78 

80 

82 

84 

86 

88 

9(1  ;i2 

94 

96 

98;  100 

— 1 ! 

■ 

0 

1 
0 

0  0 

0 

0 

0  0 

4^  4 

1 

0 

0 

1 
0 

I 

1^ 
0 

B 

0 

1 

0 

■ 
0 

S 

0 

5 

P   s 

0  0 

• 
0 

1 
0 

0 

s 
0 

4 

4 

4  4 

4 

4 

5 

5 

5 

5 

5 

5 

5  6 

6 

6 

li  6 

6 

b' 

6 

7 

7 

7 

7  7 

8 

8 

\    ® 

9 

9 

9 

9  10 

10 

10  10 

11 

11 

IL  tl 

12 

12 

12 

12 

9 

10 

10  10 

11 

11 

12  12 

12 

13 

13 

13  14 

14 

14  14 

15 

15 

lt>  16 

16 

17 

17 

17 

12 

12 

li  j:i 

13 

14 

14' 15 

15 

16 

16  16!  17 

17 

18'  18 

19 

19 

l'»  Id 

20 

21 

21 

22 

14 

14 

15  i:> 

16 

16 

16  17 

17 

18 

19 

19  20 

20 

2r2i 

22 

22 

2t   i3 

23 

24 

24 

25 

15 

16 

IG  17 

17,18 

18  19 

19 

20 

21 

21  22 

22 

23' 23 

24 

24 

2  55 

26 

27 

27 

26 

16 

17 

17  IS 

18;  19 

19,20 

21 

21 

22 

22  23 

24 

24  25  25 

26  2     t7\  28 

28 

29 

30 

17 

17 

IB  VJ   19;  20 

20  21 

21 

22 

23 

23  24 

25 

25  26  26 

27,  2-   18;  29 

29 

30 

31 

17 

18 

lb  IJI 
1 

.0 

20 

21  21 

22 

23 

23 

^ 

24 

25 

25 

26 

27 

27 

2H  J9 

29 

30 

31 

31 

0 

7 

13 

18 
22 
26 

28 
30 
31 
32 


Difference  of  the  Proportional  Logarithmg  in  the  Ephemeris. 


104 

106 

108 

110 

112 

114 

116 

118 

120 

122 

124 

126 

128 

ISO 

1S2 

1S4 

1S6 

B 

0 

8 

0 

B 

0 

B 

0 

B 

0 

B 

0 

B 

0 

B 

0 

B 

0 

8 

0 

B 

0 

B 

0 

B 

0 

B 

0 

B 

0 

B 

0 

B 

0 

7 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

13 

13 

13 

14 

14 

14 

14 

15 

15 

15 

15 

15 

16 

16 

16 

16 

17 

18 

18 

19 

19 

19 

20 

20 

20 

21 

21 

21 

22 

22 

22 

23 

23 

24 

22 

23 

23 

24 

24 

25 

25 

25 

26 

26 

27 

27 

28 

28 

28 

29 

29 

26 

26 

27 

27 

28 

29 

29 

29 

30 

30 

31 

31 

32 

32 

33 

33 

34 

29 

29 

30 

30 

31 

31 

32 

33 

33 

34 

34 

35 

35 

36 

37 

37 

38 

31 

31 

32 

32 

33 

34 

34 

35 

35 

36 

37 

37 

38 

38 

39 

40 

40 

32 

33 

33 

34 

34 

35 

35 

36 

37 

38 

38 

39 

39 

40 

41 

41 

42 

32 

33 

34 

34 

35 

35 

36 

36 

37 

38 

39 

39 

40 

40 

41 

42 

42 

1S8 


0 
9 

17 

24 

30 
34 

38 
41 
42 
43 


The  Correction  is  to  be  added  to  the  approximate  Greenwich  Time  when  the  Proportional  Lo* 
garithms  in  the  Ephemeris  are  decreasing^  and  subtracted  when  they  are  increasing. 
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TABL.E  II.-SIDEREAL  INTO  MEAN  SOLAR  THE. 


TO  BE  SUBTRACTED  PROM  A  SmEREAL  TIME  INTERVAL. 

Side- 
real. 

0' 

Ih. 

2»^ 

3»»- 

4h. 

6»^ 

6»^ 

7h. 

For 
Secondii. 

i» 

m 

It 

m      M 

m       H 

m       ri 

m       H 

m      M 

m       H 

m      8 

0 

0 

0.000 

0    9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.14fe 

0  58.977 

1     8.807 

« 

H 

1 

0 

0.164 

0     9.99J 

0  19.823 

0  20.653 

0  39.482 

0  49.312 

0  59.141 

1     8.971 

1 

0.003 

2 

0 

0.328 

0  10.157 

0  19.987 

0  29.816 

0  3f).646 

0  49.475 

0  59.305 

I    9.135 

2 

.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59.469 

1     9iJ98 

3 

.008 

4 

0 

0.655 

0  10.485 

0  23.314 

0  30.144 

0  89.974 

0  49.803 

0  59.633 

1    9.462 

4 

.011 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

.014 

6 

0 

0.983 

0  10.813 

0  23.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

.016 

7 

0 

1.147 

0  10.976 

0  23.8t;6 

0  39.635 

0  40.465 

0  50.295 

1     0.124 

1     9.954 

7 

.019 

8 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1     0.288 

1  10.118 

8 

.022 

9 

0 

1.474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

I    0.452 

1  10iJ81 

9 

.025 

10 

0 

1.638 

0  11.468 

0  21.2.07 

0  31.127 

0  40.956 

0  50.786 

1     0.616 

1  10.445 

10 

.027 

11 

0 

1.802 

0  11.632 

0  21.461 

0  31.291 

0  41.123 

0  50.950 

1    0.779 

1  10.639 

11 

.030 

12 

0 

1.S66 

0  11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1    0.943 

1  10.773 

12 

.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.4^18' 

0  51.278 

1     1.107 

1  10.937 

13 

.035 

14 

0 

2iJ94 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1     1J271 

1  11.100 

14 

.038 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51  695 

1     1.435 

1  1L264 

15 

.041 

16 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1     1.599 

1  11.428 

16 

.044 

17 

0 

2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1     1.762 

1  11.592 

17 

.046 

18 

0 

2.949 

0  12.778 

0  22.698 

0  32.438 

0  42.267 

0  52.097 

1     1.926 

1  11.756 

18 

.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.920 

19 

.052 

20 

0 

3i277 

0  13.1C6 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.083 

20 

.055 

21 

0 

3.440 

0  13.27U 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1     2.418 

1  12.247 

21 

.C57 

22 

0 

3.634 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1    2.582 

1  12.411 

22 

.060 

23 

0 

3.768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1     2.745 

1  12.575 

23 

.063 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1     2.909 

1  12.739 

24 

.066 

25 

0 

4.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1     3.073 

1  12.903 

25 

.068  . 

26 

0 

4.259 

0  14.089 

0  23.919 

0  33.748 

0  43.578 

0  53.407 

1     3.237 

1  13.C66 

26 

.071 

27 

0 

4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1     3.401 

1  13.230 

27 

.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  5.3.735 

1     3.564 

1  13.394 

28 

.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1     3.728 

1  13.558 

29 

.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1     3.892 

1  13.722 

30 

.082 

31 

0 

5.079 

0  14.908 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1     4.056 

1  13.886 

31 

.085 

32 

0 

5.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

32 

.087 

33 

0 

5  406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1    4.384 

1  14.213 

33 

.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1     4.547 

1  14.377 

34 

.093 

35 

0 

5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

1     4.711 

1  14.541 

35 

.096 

36 

0 

5.896 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1     4.875 

1  14.705 

36 

.098 

37 

0 

6.C62 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1     5.039 

1  14.863 

37 

.101 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1    5.233 

1  15.032 

38 

.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1    5.367 

1  15.196 

39 

.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1    5.530 

1  15.360 

40 

.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  ^.206 

0  46.035 

0  55.865 

1    5.694 

1  15.524 

41 

.112 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1     5.858 

1  15.688 

42 

.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1     6.022 

1  15.851 

43 

.117 

44 

0 

7J208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1    6.186 

1  16.015 

44 

.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56a>20 

1    6.350 

1  16.179 

45 

.123 

46 

0 

7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1    6.513 

1  16.343 

46 

.126 

47 

0 

7.700 

0  17.529 

0  27.359 

0  37.188 

0  47,018 

0  56.848 

1    6.677 

1  16.507 

47 

.128 

48 

0 

7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1     6.841 

1  16.671 

48 

.131 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

I     7.005 

1  16.834 

49 

.134 

50 

0 

8.191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57.339 

1    7.169 

1  16.998 

50 

.137 

51 

0 

8.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.332 

1  17.162 

51 

.139 

52 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1     7.496' 

1  17.326 

52 

.142 

53 

0 

8.683 

0  18.512 

0  28.342 

0  38J71 

0  48.001 

0  57.831 

1    7.660 

1  17.490 

53 

.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1    7.824 

1  17.654 

54 

.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1     7.983 

1  17.817 

55 

.150 

56 

0 

9.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1    8.152 

1  17.981 

56 

.153 

57 

0 

9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1     8.315 

1  18.145 

57 

.156 

58 

0 

9.502 

0  19.331 

0  •29.161 

0  38.991 

0  48.820 

0  58.650 

1     8.479 

1  18.309 

58 

.158 

59 

0 

9.666 

0  19.495 

0  29.325 

0  39.154 

0  48  9S4 

0  58.814 

1     8.643 

1  18.473 

59 

10.161 
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TABLE  II,-SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  PROM  A  SIDEREAL  TIME  DTTERVAL. 

Side- 
reiU. 

lU 

S^' 

gh. 

10*^ 

ll*^ 

12*^ 

IS**- 

14h. 

IS*^ 

Second*.      1 

la       » 

m       fi 

m       H 

m       H 

m      It 

m       H 

m       H 

m       ■ 

0 

1  18.636 

I  28.466 

1  38.296 

1  48.125 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

s 

f 

1 

1  18.800 

1  28.630 

1  38.459 

1  48.289 

1  58.119 

2    7.94b 

2  17.778 

2  27.697 

1 

oxm 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

.005 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58.446 

2    8.276 

2  18.105 

2  27.935 

3 

.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.099 

4 

jQll 

5 

I  19.456 

1  29.285 

1  39.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28«63 

5 

.014 

6 

1  19.619 

1  29.440 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597 

2  28.426 

6 

.016  ! 

7 

1  10.783 

1  29.613 

1  39.442 

1  49i>72 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

.019 

8 

1  19.947 

1  29.777 

1  39.6C6 

1  49.436 

1  59.265 

2    9.095 

2  18.924 

2  28.754 

8 

.C22  1 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

.025  1 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2    9.423 

2  19.252 

2  29.082 

10 

.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2    9.586 

2  19.416 

2  29.245 

11 

.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2    9.75C 

2  19.580 

2  29.409 

U 

.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50JJ55 

2    0.084 

2    9.914 

2  19.744 

2  29.573 

13 

X)35 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2    0iM8 

2  10.078 

2  19.907 

2  29.737 

14 

.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2    0.412 

2  10.242 

2  20.071 

2  29.901 

15 

.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2    0.576 

2  10.405 

2  20iJ35 

2  30.065 

16 

.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2    0.740 

2  10.569 

2  20.399 

2  30.228 

17 

.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2    0.904 

2  10.733 

2  20.563 

2  30.392 

18 

.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2    1.067 

2  10.897 

2  20.727 

2  30.556 

19 

.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.4C2 

2    1.231 

2  11.C61 

2  20.890 

2  30.720 

20 

.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2    1.395 

2  11.225 

2  21.054 

2  30.884 

21 

.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2    1.559 

2  11.388 

2  21.218 

2  31.048 

22 

.060 

23 

1  22  404 

1  32.234 

1  42.C64 

1  51.893 

2    1.723 

2  11.552 

2  21.382 

2  31.211 

23 

.C63 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2    1.887 

2  11.716 

2  21.546 

2  31.375 

24 

.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2    2.050 

2  11.880 

2  21.709 

2  31.539 

25 

.068 

•  26 

1  22.896 

1  32  726 

1  42.555 

1  52.385 

2    2.214 

2  12.044 

2  21.873 

2  31.703 

26 

.071 

27 

1  23.C61> 

1  32.889 

1  42.719 

1  52.548 

2    2378 

2  12.208 

2  22.037 

2  31.867 

27 

.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2    2.542 

2  12.371 

2  22.201 

2  32.031 

28 

.076 

^29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2    2.7C6 

2  12.535 

2  22.365 

2  32.194 

29 

.079 

30 

1  23.551 

1  33.381 

1  43510 

1  53.040 

2    2.869 

2  12.699 

2  22.529 

2  32.a58 

30 

.082 

31 

1-  23.715 

1  33.545 

1  43.374 

1  53.204 

2  3.o;:3 

2  12.863 

2  2261)^ 

2  32  522 

31 

.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2    3.197 

2  13.027 

2  22.856 

2  32686 

32 

.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2    3.361 

2  13191 

2  23.020 

2  32.850 

33 

.090 

34 

1  24ia07 

1  34.036 

1  43.866 

1  53.695 

2    3.525 

2  13.354 

2  23.184 

2  33.013 

34 

.093  j 

35 

1  24.37C 

1  34.200 

1  44.029 

1  53.859 

2    3689 

2  13.518 

2  23.348 

2  33.177 

35 

.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2    3.852 

2  13682 

2  ^.512 

2  33.341 

36 

.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2    4.016 

2  13.846 

2  23.675 

2  33.505 

37 

.101 

38 

1  24.852 

1  34.691 

1  44.521 

1  54.351 

2    4.180 

2  14.010 

2  23.839 

2  33  669 

38 

.1(»4 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2    4.344 

2  14.173 

2  24.003 

2  33  833 

39 

.106 

40 

1  25.190 

I  35.019 

1  44.849 

1  54.678 

2    4.508 

2  14.337 

2  24.167 

2  33.996 

40 

.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2    4.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112  ; 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2    4.835 

2  14.665 

2  24.495 

2  34.324 

42 

.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2    4.999 

2  14.829 

2  24  658 

2  34  488 

43 

.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2    5.163 

2  14.993 

2  24.822 

2  34.652 

44 

.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2    5.327 

2  15.156 

2  24.986 

2  34  816 

45 

.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55661 

2    5.491 

2  15.320 

2  25.150 

2  34.979 

46 

.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2    5.655 

2  15.484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2    5.818 

2  15.648 

2  25.477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2    5.982 

2  15.812 

2  25.641 

2  35.471 

49 

.134 

50 

1  26.828 

1  36.657 

1  46487 

1  56.316 

2    6.146 

2  15.976 

2  25.805 

2  35.635 

50 

.137 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2    6.310 

2  16.139 

2  25.969 

2  a5  798 

51 

.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2    6474 

2  16.303 

2  26.133 

2  35.962 

52 

.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2    6637 

2  16.467 

2  26.297 

2  36.126 

53 

.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2    6.801 

2  16.651 

2  26.460 

2  36J290 

54 

.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2    6.965 

2  16.795 

2  26.624 

2  36.454 

55 

.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2    7.129 

2  16.959 

2  26.788 

2  36.618 

56 

.153 

57      1  27.975 

1  37.804 

1  47.634 

1  57  463 

2    7.293 

2  17.122 

2  26.952 

2  36.781 

57 

.156 

58     1  28.138 

1  37.968 

1  47.797 

1  57.627 

2    7.457 

2  17.286 

a  27.116 

2  36  945 

58 

.158 

59     1  28.302 

1  38  132 

1  47.961 

1  57  791 

2    7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 
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TABL.£  II.-SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  PROM  A  SmEREAL  TIME  INTERVAL. 

Side- 
real. 

16»*- 

i^h. 

18*^ 

19*»- 

20^- 

2P- 

22^ 

23»" 

For 
Socondfl. 

m 

ni       M 

m       A 

m       M 

m       It 

m       II 

m       M 

in       H 

m       R 

0 

2  37.273 

2  47.1C2 

2  56.932 

3    6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.080 

f 

M 

1 

2  37.437 

2  47.266 

2  57.0f:6 

3    6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

I 

0.003 

2 

2  37.631 

2  47.430 

2  57.263 

3    7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

.005 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

.008 

4 

2  37.028 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.C69 

3  46.899 

5 

.014 

6 

2  38Ji56 

2  48.0a5 

2  57.915 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.C63 

6 

.016 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

.019 

8 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

Q  27.731 

3  37.561 

3  47.390 

8 

.022 

9 

2  38.747 

2  48.577 

2  58.4C6 

3    8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3    8.400 

3  18i229 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

11 

2  39.075 

2  48.905 

2  58.734 

3    8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

.030 

12 

2  39.239 

2  49.C68 

2  58.898 

3    8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

.033 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  18.721 

3  28.550 

3  38.3801    3  48.2101 

13 

.035 

14 

2  39.566 

2  49.396 

2  59.226 

3    9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

.038 

15 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

.041 

16 

2  39.894 

2  49.724 

2  59.553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.805 

17 

.046 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39199 

3  49.029 

18 

.049 

19 

2  40.386 

2  50.215 

3    0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

.052 

20 

2  40.549 

2  50.379 

3    0.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

.055 

21 

2  40.713 

2  50.543 

3    0.372 

3  10.202 

3  23.032 

3  29.861 

3  39.691 

3  49.520 

21 

.057 

22 

2  40.877 

2  50.707 

3    0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

.060 

23 

2  41.041 

2  50.87C 

3    0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

.063 

24 

2  41.205 

2  51.034 

3    0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

.066 

25 

2  41.369 

2  51.198 

3    1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

.068 

26 

2  41.532 

2  51.362 

3    1.192 

3  11.021 

3  23.851 

3  30.680 

3  40.5101    3  50.339 

26 

.071 

27 

2  41.696 

2  51.526 

3    1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.6741    3  50.503 

27 

.074 

28 

2  41.863 

'2  51.690 

3     1.519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

.076 

20 

2  42.024 

2  51.853 

3     1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

^79 

30 

2  42.188 

2  52.017 

3    1.847 

3  11.676 

3  21.5C6 

3  31.336 

3  41.165 

3  50.995 

30 

.082 

31 

2  42.352 

2  52.181 

3    2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.345 

3    2.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

.087 

33 

2  42.679 

a  52.509 

3    2.338 

3  12.168 

3  21.9i)7 

3  31.827 

3  41.657 

3  51.486 

33 

.090 

34 

2  42.843 

2  52.673 

3    2.502 

3  12.332 

3  22.161 

3  31.991 

3  41.823 

3  51.650 

34 

.093 

35 

2  43.007 

2  52.836 

3    2.666 

3  12.496 

3  22.325 

3  32.155 

3  41.984'    3  51.814 

35 

.096 

36 

2  43.171 

2  53.000 

3    2.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148    3  51.978 

36 

.098 

37 

2  43.334 

2  53.164 

3    2.994 

3  12.821^ 

3  22.653 

3  32.482 

3  42.312    3  52.141 

37 

.101 

38 

2  43.498 

2  53.328 

3    3.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476,    3  52.305 

38 

.104 

30 

2  43.662 

2  53.492 

3    3.321 

3  13.151 

3  22.980 

3  32.810 

3  42.6391    3  52.469 

39 

.106 

40 

2  43.826 

2  53.656 

3    3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.8031    3  52.633 

40 

.109 

41 

2  43.990 

2  53.819 

3    3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3    3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  54147 

3    3.977 

3  13.806 

3  23.636 

3  33.405 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.311 

3    4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

.120 

45 

2  44.645 

2  54.475 

3    4.304 

3  14.134 

3  23.063 

3  33.793 

3  43.622 

3  53.452 

45 

.123 

46 

2  44^09 

2  54.638 

3    4.468 

3  14.298 

3  24.127 

3  33.957 

3  43.7861    3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

3    4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3    4.796 

3  14.625 

3  24.455 

3  34.284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45.300 

2  55.130 

3    4.963 

3  14.789 

3  24.619 

3  34.448 

3  44.278'    3  54.107 

49 

.134 

50 

2  45.464 

2  55.294 

3    5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442,    3  54.271 

50 

.137 

51 

2  45.628 

2  55.458 

3    5.287 

3  15.117 

3  24.946 

3  34.776 

3  44.6)5    3  54.435 

51 

.139 

52 

2  45.792 

2  55.621 

3    5.451 

'    3  15.281 

3  25.110 

3  34.940 

3  44.769,    3  54.599 

52 

.142 

5;^ 

2  45.956 

2  55.785 

3    5.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933]    3  54.763 

53 

.145 

54 

2  46.12 . 

2  55.949 

3    5.779 

3  15.638 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

55 

2  46.2-^3 

2  50.113 

3     5.942 

3  15.772 

3  2.>.632 

3  35.431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46.447 

2  56.277 

3    6.106 

,    3  Vy.iVMj 

3  25.765 

3  35.595 

3  45.42G 

3  55.254 

56 

.153 

57 

2  46.611 

2  56.441 

3    6.270 

'    3  16.100 

3  25.929 

3  35.75f) 

3  45.588;    3  55.418 

57 

.156 

58 
59 

2  46.775 

2  56.604 

3    6.434 

1    3  16.264 

3  26.093 

3  35.923 

3  45.752|    3  55.582 

581    .158 

2  46.939|   2  56.768 

3    6.598 

'    3  16.427 

3  26.257 

3  36.086 

1    3  45.916    3  55.746 

59i  0.161 

13 


TABLiE  III.-MEAN  SOLAR  INTO  SmEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TaiE  INTERVAL. 

Mean 
ISolar. 

0^- 

1^ 

2h. 

s-^ 

4h. 

5^ 

6*^ 

7h. 

For 

m 

in 

i 

m      B 

in       M 

m       8 

m      H 

m       f 

m       « 

m       It 

0 

0 

0.000 

0     9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.131> 

1  ssm 

• 

t 

1 

0 

0.164 

0  10.021 

0  19.877 

0  29.7:i4 

0  39.590 

0  49.447 

0  59.303 

1    9.160 

1 

0.003 

2 

0 

0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1     9.324 

2 

.005  f 

3 

0 

0.493 

0  10.349 

0  20.236 

0  30.C62 

0  39.919 

0  49.775 

0  59.632 

1     9.488 

3 

JKW  i 

4 

0 

0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.930 

0  59.706 

1    9.652 

4 

mi 

5 

0 

0.821 

0  10.678 

0  20.534 

0  30.391 

0  40i247 

0  50.104 

0  59.960 

1     9.817 

5 

.014 

6 

0 

0.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.26S 

1     0.124 

1     9.981 

6 

.016 

7 

0 

1.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

1     0.289 

1   10.145 

7 

.019 

8 

0 

1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1     0.453 

1  10.310 

8 

.022 

9 

0 

1.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1     0.617 

1  10.474 

9 

.025 

10 

0 

1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

1     0.782 

1  10.638 

10 

sm  1 

11 

0 

1.8'37 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1     0.946 

1  10.8  i2 

11 

.030 

12 

0 

1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1     1.110 

1  10.967 

12 

.033 

13 

0 

2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1     1.274 

1  11.131 

13 

.036 

14 

0 

2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1    1.439 

1  11.205 

14 

.aid 

15 

0 

2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1     1.6)3 

1  11.459 

15 

.041 

16 

0 

2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.a54 

0  51.911 

1     1.767 

1   11.624 

16 

.044 

17 

0 

2.793 

0  12.641! 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1    i.9:J2 

1  11.78r 

17 

.047 

Id 

0 

2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1    2.096 

1  11.952 

IH 

.040 

19 

0 

3.121 

0  12.97tt 

0  22.834 

0  32.6J1 

0  42.547 

0  52.404 

1     2Ji60 

1   12.117 

li. 

.052 

20 

0 

3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.56-< 

1    2.424 

1  12.281 

.2 

.055 

21 

0 

3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.676 

0  52.732 

1     2..'>89 

1  12.445 

21 

.a57  . 

22 

0 

3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1     2.753 

1  12.6  H) 

22 

.06)  1 

23 

0 

3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.234 

0  53.061 

1     2.917 

1   12.774 

23 

.063  1 

24 

0 

3.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53J225 

1     3.081 

1  12.938 

24 

.066 

25 

0 

4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1     3.246 

1  13.102 

25 

.068 

26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

1     3.410 

1   13.266 

26 

.071  , 

27 

0 

4.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1     3.574 

1  13.431 

27 

.074  ! 

28 

0 

4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.a82 

1     3.r39 

1  13.595 

28 

.077  ' 

29 

0 

4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1     3.903 

1  13.759 

29 

.079  : 

30 

0 

4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

1     4.067 

1  13.924 

3) 

.082 

31 

0 

5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1     4.231 

1  14.088 

31 

.085  ; 

32 

0 

5.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1    4.396 

1  14.252 

32 

.088 

33 

0 

5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1     4.560 

1  14.416 

33 

.090 

34 

0 

5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1     4.724 

1  f4.581 

34 

.093 

•35 

0 

5.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

1     4.888 

1  14.745 

a-» 

.096 

36 

0 

5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1     5.053 

1  14.909 

36 

.099 

37 

0 

6.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

1     5.217 

1   15.073 

37 

.101 

38 

0 

6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1     5.381 

I  15.238 

38 

.104 

39 

0 

6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1     5.546 

1  15.402 

3.) 

.107 

40 

0 

6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1    5.710 

1  15.566 

40     .110  II 

41 

0 

6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1     5.874 

1  15.731 

41 

.112  t 

42 

0 

6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

1    6.038 

1  15.895 

42 

.115 

43 

0 

7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1    6i203 

1  16.059 

43 

.118 

44 

0 

7.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1    6.367 

1  16iJ23 

44 

.120  I 

45 

0 

7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1    6.531 

1  16.388 

45 

.123 

46 

0 

7.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1    6.695 

1  16.5.'>2 

46 

.126 

47 

0 

7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

1    6.860 

1  16.716 

47 

.129 

48 

0 

7.885 

0  17.742 

0  27.598 

0  37.455 

0  47.311 

0  57.168 

1     7.024 

1  16.881 

48 

.131 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1     7.188 

1  17.045 

49 

.134 

50 

0 

8i214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1     7.353 

1  17.209 

50 

.137  1 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1     7.517 

1  17.373 

51 

.140, 

52 

0 

8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.[>68 

0  57.825 

1     7.681 

1  17.538 

52 

.142 

53 

0 

8.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57.98!» 

1     7.845 

1  17.702 

5:j 

.145 

54 

0 

8.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1     8.010 

1  17.866 

54 

.148 

55 

0 

9.035 

0  18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1     8.174 

1  18.030 

55 

.151  ' 

56 

0 

9.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1     8.338 

1  18.195 

56 

.153 

57 

0 

9.364 

0  19.221) 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1     8.502 

1  18.359 

57 

.156 

58 

0 

9.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  5SJ6U) 

1    8.667 

1  10.523 

58 

.159 

59 

0 

9.692 

0  19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

1     8.831 

1  18.688 

59 

0.162' 

J4 


TABLE  III.-MEM  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Sdnr. 

gh. 

gh. 

•    10*^ 

IP 

12^- 

13^ 

14h. 

15*^ 

For 
Secondi. 

m 

m      ■ 

m       H 

m      « 

m      8 

m       i 

m       B 

m       ■ 

m       H 

0 

1  18.852 

1  28.70ri 

1  38.565 

1  48.421 

1  58.278 

2    8.134 

2  17.991 

2  27.847 

B 

8 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1  58.442 

2    8.298 

2  18.155 

2  28.011 

1 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

.008 

4 

1  19.509 

1  29.365 

1  39222 

1  49.078 

1  58.935 

2    8.791 

2  18.648 

2  28.504 

4 

.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.8:?3 

6 

.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1  59.428 

2    9.284 

2  19.141 

2  28.997 

7 

.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

I  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2    0.085 

2    9.941 

2  19.798 

2  29.654 

11 

.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2    0J249 

2  10.105 

2  19.962 

2  29.818 

12 

.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2    0.413 

2  10.270 

2  20.126 

2  29.983 

13 

.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2    0.578 

2  10.434 

2  20iKK) 

2  30.147 

14 

.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2    0.742 

2  10.598 

2  20.455 

2  30.311 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2    0.906 

2  10.763 

2  20.619 

2  30.476 

16 

.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2    1.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2    1.235 

2  11.091 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2    1.399 

2  11J255 

2  21.112 

2  30.968 

19 

.052 

20 

1  22137 

1  31.994 

1  41.a50 

1  51.707 

2    1.563 

2  11.420 

2  21.276 

2  31.133 

20 

.055 

21 

1  22.302 

1  32158 

1  42.015 

1  51.871 

2    1.727 

2  1V.584 

2  21.440 

2  31.297 

21 

.057 

22 

1  22  466 

1  32.322 

1  42  179 

1  52.035 

2    1.892 

2  11.748 

2  21.605 

^  2  31.461 

22 

.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2    2.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22794 

1  32.651 

1  42.507 

1  52.364 

2    2J220 

2  12.077 

2  21.933 

2  31.790 

24 

.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2    2.385 

2  12.241 

2  22.098 

2  31.954 

25 

.068 

26 

1  23  123 

1  32.979 

1  42.836 

1  52.692 

2    2.549 

2  12.405 

2  22.262 

2  32.118 

26 

.071 

27 

1  23i2«7 

1  33.144 

1  43.000 

1  52.857 

2    2.713 

2  12.570 

2  22.426 

2  32.283 

27 

.074 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2    2.877 

2  12.734 

2  22.590 

2  32.447 

28 

.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2    3.042 

2  12.898 

2  22.755 

2  32.611 

29 

.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2    3.206 

2  13.062 

2  22.919 

2  32.775 

30 

.082 

31 

1  23  944 

1  33.801 

1  43.657 

1  53.514 

2    3.370 

2  13.227 

2  23.083 

2  32.940 

31 

.085 

32 

1  24  109 

1  33.965 

1  43.822 

1  5:^.678 

2    3.534 

2  13.391 

2  23.247 

2  33.104 

32 

.088 

33 

1  24273 

1  34  129 

1  43.986 

1  53.842 

2    3.699 

2  13.555 

2  23.412 

2  33.268 

33 

.090 

34 

1  24437 

1  34.294 

1  44.150 

1  54.007 

2    3.863 

2  13.720 

2  23.576 

2  33.432 

34 

.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2    4.027 

2  13.884 

2  23.740 

2  33.597 

35 

.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2    4.192 

2  14.048 

2  23.905 

2  33.761 

36 

.099 

37 

1  24.930 

1  34  786 

1  44.643 

1  54.499 

2    4.356 

2  14.212 

2  24.069 

2  33.925 

37 

.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2    4.520 

2  14.377 

2  24.233 

2  34.0f)0 

38 

.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2    4.684 

2  14.541 

2  24.397 

2  34.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2    4.849 

2  14.705 

2  24.562 

2  34.418 

40 

.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2    5.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2    5.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

1  25.916 

1  35  772 

1  45.629 

1  55.485 

2    5.342 

2  15.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2    5.506 

2  15.362 

2  5^.219 

2  35.075 

44 

.120 

45 

1  26.244 

1  36 101 

1  45.957 

1  55.814 

2    5.670 

2  15.527 

2  25.383 

2  35.239 

45 

.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2    5.834 

2  15.691 

2  25.547 

2  35.404 

46 

.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  56.142 

2    5.999 

2  15.855 

2  25.712 

2  35.568 

47 

.129 

48 

1  26  737 

1  36.593 

1  46.450 

1  56.306 

2    6.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2    6.327 

2  16.184 

2  26.040 

2  35.897 

49 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2    6.491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2    6.656 

2  16.512 

2  26.369 

2  36.225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2    6.820 

2  16.676 

2  26.533 

2  36.389 

52 

.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2    6.984 

2  16.841 

2  26.697 

2  36.554 

53 

.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2    7.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2    7.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2    7.477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2    7.641 

2  17.498 

2  27.354 

2  37.211 

57 

.156 

58 

1  28.380 

1  38J236 

1  48.093 

1  57.949 

2    7.806 

2  17.662 

2  27.519 

2  37.375 

58 

.159 

59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2    7.970 

2  17.826 

2  27.683 

2  37.539 

59 

0.162 

67 
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TABLE  III.-MEM  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

16*^- 

17h. 

18*^ 

19*^ 

20*^ 

21^ 

22^ 

23*^ 

For 
SeeoDdi. 

m 

m       8 

m       8 

m 

H 

m      8 

m      ■ 

m      it 

m       8 

m       8 

, 

0 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

g 

8             1 

1 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.294 

3  27.150 

3  37.007 

3  46.86:i 

1 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3    7.692 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

.005  ' 

3 

2  38J96 

2  48  053 

2  57.909 

3    7.766 

3  17.622 

3  27.479 

3  37.335 

3  47.U>2 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

.011  , 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

.014 

6 

2  38.689 

2  48.546 

2  58.402 

3    8.259 

3  18.115 

3  27.972 

3  37.828 

3  47.6a5 

6 

.016  , 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

.019  1 

8 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    8.751 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

.025 

10 

2  39.346 

2  49.203 

2  59.0,59 

3    8.916 

3  18.772 

3  28.629 

3  38.4a5 

3  48.342 

10 

.027 

11 

2  39.511 

2  49.367 

2  59.224 

3    9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

.030 

12 

2  39.675 

2  49.531 

2  59.388 

3    9.244 

3  19.1ia 

3  28  957 

3  38.814 

3  48.670 

12 

.033 

13 

2  39.839 

2  49.696 

2  59.552 

3    9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

.036 

14 

2  40.003 

2  49.860 

2  59.716 

3    9.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

.041 

16 

2  40.332 

2  50.188 

3 

0.045 

3    9.901 

3  19.758 

3  29.614 

3  39.471 

3  49.:«27 

16 

.044  , 

17 

2  40.496 

2  50.353 

3 

0.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49.492 

17 

.047 

la 

2  40.661 

2  50.517 

3 

0.373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

.049 

19 

2  40.825 

2  50.681 

3 

0.538 

3  10.394 

3  20  251 

3  30.107 

3  39.964 

3  49.820 

19 

.052 

20 

2  40.989 

2  50.846 

3 

0.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

.055 

21 

2  41.153 

2  51.010 

3 

0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

.a->7 

22 

2  41.318 

2  51.174 

3 

1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

.060 

23 

2  41.482 

2  51.338 

3 

1.195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

.06:^ 

24 

2  41.646 

2  51.503 

3 

1.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066 

25 

2  41.810 

2  51.667 

3 

1.523 

3  11.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

.068 

26 

2  41.975 

2  51.831 

3 

1.688 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

.071 

27 

2  42.139 

2  51.995 

3 

1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

.074 

28 

2  42.303 

2  52  160 

3 

2.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442 

3  51J299 

28 

.077  ! 

29 

2  42.468 

2  52.324 

3 

2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

.3  51.463 

29 

.079 

30 

2  42.632 

2  52.488 

3 

2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082 

31 

2  42.796 

2  52.653 

3 

2.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

.085 

32 

2  42.960 

2  52.S17 

3 

2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

.088 

33 

2  43.125 

2  52.981 

3 

2.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

.090 

34 

2  43.289 

2  53.145 

3 

3.002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

.093 

35 

2  43.453 

2  53.310 

3 

3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.5f)2 

3  52.449 

35 

.096 

36 

2  43.617 

2  53.474 

3 

3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52613 

36 

.099 

37 

2  43.782 

2  53.638 

3 

3495 

3  13.351 

3  2:^.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101 

38 

2  43.946 

2  53.803 

3 

3.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

.104 

39 

2  44.110 

2  53.967 

3 

3.823 

3  13.680 

3  23.536 

3  33.303 

3  43.249 

3  53.106 

39 

.107  ! 

40 

2  44.275 

2  54.131 

3 

3.988 

3  13.844 

3  23.700 

3  33.557 

3  43  413 

3  53.270 

40 

.110 

41 

2  44.439 

2  54.295 

3 

4.152 

3  14.008 

3  23.865 

3  33.721 

3  43.578 

3  53.434 

41 

.112  ! 

42 

2  44.603 

2  54.460 

3 

4.316 

3  14.173 

3  24.029 

3  33  886 

3  43.742 

3  53.598 

42 

.115 

43 

2  44.767 

2  54.624 

3 

4.480 

3  14.337 

3  24.193 

3  34  050 

3  43.906 

3  53  763 

43 

.118 

44 

2  44.932 

2  54.788 

3 

4.645 

3  14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

.120  . 

45 

2  45.096 

2  54.952 

3 

4.809 

3  14.665 

3  24.522 

3  34.378 

3  44.235 

3  54.091 

45 

.123 

46 

2  45i260 

2  55.117 

3 

4.973 

3  14.830 

3  24686 

3  34.543 

3  44.399 

3  54  256 

46, 

.126 

47 

2  45.425 

2  55.281 

3 

5.137 

3  14.994 

3  24.850 

3  34.707 

3  44.563 

3  54.420 

47 

.129 

48 

2  45.589 

2  55.445 

3 

5.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

.131 

49 

2  45.753 

2  55.610 

3 

5.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892 

3  54.748 

49 

.134 

50 

2  45.917 

2  55.774 

3 

5.630 

3  15.487 

3  25.343 

3  35.200 

3  45.056 

3  54.913 

50 

.137 

51 

2  46.082 

2  55.938 

3 

5.795 

3  15651 

3  25.508 

3  35.364 

3  45i220 

3  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3 

5.a59 

3  15815 

3  25.672 

3  35  528 

3  45  :«5 

3  55.241 

52 

.142 

53 

2  46.410 

2  56.267 

3 

6.123 

3  15.980 

3  25  836 

3  35.693 

3  45  549 

3  55.405 

53 

.145 

54 

2  46.574 

2  56.431 

3 

6.287 

3  16.144 

3  26.000 

3  35.857 

3  45.713 

3  55.570 

54 

.148 

55 

2  46  739 

2  56.595 

3 

6.452 

3  16.308 

3  26  165 

3  36.021 

3  45.878 

3  55.734 

55 

.151 

56 

2  46.903 

2  56.759 

3 

6616 

3  16.472 

3  26.329 

3  36.1-5 

3  46.042 

3  55  898 

56 

.153 

57 

2  47.067 

2  56924 

3 

6.780 

3  16.637 

3  26  493 

3  36  350 

3  46.2(»6 

3  56  063 

.57 

.156 

58 

2  47.232 

2  57.088 

3 

6.944 

3  16.801 

3  26.657 

3  36  514 

3  46.370 

3  56.227 

58 

.159 

59 

2  47.396 

2  57ij:>2 

3 

7.109 

3  16  965 

3  26  822 

3  36  678 

3  46  535 

3  56.391 

59 

0.162 
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TABLE  IT, 


TABLE  GIVING,  FOR  SEVEN  POLAR  STARS,  THE  CORRECTIONS                  | 

OF  THE  APPARENT  PLACE  WHICH  DEPEND  ON  THE                            || 

ARGUMENT  2  <[  IN  NUTATION.— 1870.0. 

o* 

7 

u 
O 

aUre. 

Min. 

51  Cephei. 

32  Camelop. 

e  Urs.  Min. 

S  Urs.  Min. 

I  Ura.  Min. 

ff  Octantis. 

1 

o 

R.A. 

Dec 

R.  A. 

Dec 

a  A. 

Dec 

R.  A. 

g 

Dec 

a  A. 

Dec 

a  A. 

Doc 

R.A. 

Dec 

o 

.     M 

// 

II 

g 

// 

H 

^^ 

g 

II 

•  . 

o 

0 

-.233 

+.03 

+.021 

+.09 

+.056 

-.02 

+.011 

-.09 

-.006 

-.09 

-.150 

-.08 

+.013 

-.09 

90 

2 

.2:J8 

.02 

.012 

.09 

.056 

.01 

.013 

.08 

-.001 

.09 

.133 

.08 

-.018 

.09 

92 

4 

.242 

.02 

+.003 

.09 

.055 

—.01 

.015 

.08 

+.005 

.09 

.115 

.08 

.049 

.09 

94 

6 

.245 

+.01 

-.005 

.09 

.055 

.00 

.016 

.08 

.010 

.09 

.097 

.08 

.080 

.09 

96 

8 

^6 

.00 

.014 

.09 

.054 

.00 

.018 

.08 

.016 

.09 

.078 

.09 

.110 

.09 

98 

10 

-.246 

.00 

-.023 

+.09 

+.052 

+.01 

+.019 

-.07 

+.021 

-.08 

-.059 

-.09 

-.139 

.08 

100 

12 

.246 

-.01 

.031 

.09 

.051 :     .01 

.021 

.07 

.026 

.08 

.040 

.09 

.168 

.08 

102 

14 

.244 

.01 

.039 

.08 

.049 '     .02 

.0:^2 

.07 

.031 

.08 

-.020 

.0!) 

.196 

.08 

104 

16 

.241 

.02 

.048 

.08 

.047 

.03 

.023 

.06 

.036 

.08 

.000 

.09 

.224 

.08 

106 

Id 

.237 

.02 

.056 

.08 

.045 

.03 

.02-1 

.06 

.041 

.07 

+.019 

.09 

.250 

.07 

108 

20 

-iJ30 

-.03 

-.063 

+.08 

+.042 

+.04 

+.C25 

-.05 

+.046 

-.07 

+.039 

-.08 

-.275 

.07 

110 

22 

.224 

.03 

.071 

.07 

.039 

.04 

.026 

.05 

.050 

.07 

.058 

.08 

.2.08 

.07 

112 

24 

.216 

.04 

.078 

.07 

.036 

.05 

.027 

.04 

.a>4 

.06 

.078 

.08 

.320 

.06 

114 

26 

.207 

.04 

.084 

.07 

.033 

.05 

.027 

.04 

.058 

.06 

.097 

.08 

.341 

.06 

116 

28 

.197 

.05 

.091 

.06 

.030 

.06 

.028 

.03 

.062 

.05 

.115 

.08 

.360 

.05 

118 

30 

-.187 

-.05 

-.096 

+.06 

+.027 

+.06 

+.028 

-.02 

+.065 

-.05 

+.133 

-.07 

-.377 

-.05 

120 

32 

.175 

.06 

.102 

.05 

.023 

.06 

.028 

.02 

.068 

.04 

.150     .07 

.392 

.04 

122 

34 

.162 

.06 

.107 

.05 

.020 

.07 

•028 

.01 

.071 

.04 

.1661    .07 

.406 

.03 

124 

36 

.149 

.07 

.111 

.04 

.016 

.07 

.028 

-.01 

.073 

.03 

.182 

.06 

.417 

.03 

126 

38 

J35 

.07 

.115 

.03 

.012 

.07 

.028 

.00 

.075 

.03 

.196 

.06 

.426 

.02 

128 

40 

-.120 

-.07 

-.118 

+.03 

+.008 

+.07 

+.028 

+.01 

+.077 

-.02 

+.210  -.05 

-.434 

-.02 

130 

42 

.105 

.07 

.120 

.02 

+.004 

.08 

.027 

.01 

.078 

.01 

.223      05 

.439 

.01 

132 

44 

.089 

.08 

.122 

.02 

.000 

.08 

,026 

.02 

•  .079 

-.01 

.235     .04 

.442 

-.01 

134 

46 

.073 

.08 

.124 

+.01 

-.004 

.08 

.026 

.02 

.079 

.00 

.245     .04 

443 

.00 

136 

48 

.056 

.08 

.125 

.00 

.007 

.08 

.025 

.03 

.079 

.00 

.254     .03 

.442 

+.01 

138 

50 

-.039 

-.08 

-.125 

.00 

-.011 

+.08 

+.024 

+.04 

+.079 

+.01 

+.262 

-.02 

-.4:i8 

+.01 

140 

52 

.022 

.08 

.125 

-.01 

.015 

.08 

.023 

.04 

.078 

.02 

.269 

.02 

.433 

.02 

142 

54 

-.005 

.08 

.124 

.01 

.019 

.08 

.021 

.05 

.077 

.02 

.275 

.01 

.425 

.02 

144 

56 

+.012 

.08 

.122 

.02 

.022 

.08 

.02t) 

.05 

.075 

.03 

.279 

-.01 

.415 

.03 

146 

58 

.029 

.08 

.120 

.03 

.026 

.08 

.018 

.0(> 

.073 

.03 

.282 

.00 

.404 

.04 

148 

60 

+.046 

-.08 

-.117 

-.03 

-.020 

+.08 

+.017 

+.06 

+.071 

+.04 

+.283 

+.01 

-.390 

+.04 

150 

62 

.063 

.08 

.114 

.04 

.03:3 

.08 

.015 

.07 

.069 

.04 

.283 

.01 

.374 

.05 

152 

64 

.079 

.08 

.110 

.04 

.036 

.07 

.014 

.07 

.066 

.05 

.281 

.02 

.357 

.05 

154 

66 

.095 

.08 

.106 

.05 

.039 

.07 

.012 

.07 

.063 

.05 

.279 

.02 

.338 

.06 

156 

68 

.111 

.07 

.101 

.05 

.041 

.07 

.010 

.08 

.059 

.06 

.275 

.03 

.317 

.06 

158 

70 

+.126 

-.07 

.095 

-.06 

-.044 

+.06 

+.008 

+.08 

+.055 

+.06 

+.269 

+.03 

-.294 

+.07 

160 

72 

.141 

.07 

.089 

.06 

.046 

.06 

.006 

.08 

.05J 

.07 

.263 

.04 

.271 

.07 

162 

74 

.154 

.06 

.083 

.07 

.048 

.06 

.004 

.08 

.047 

.07 

.255 

.04 

.245 

.07 

164 

76 

.167 

.06 

.076 

.07 

.050 

.05 

+.002 

.08 

.043 

.08 

.245 

.05 

.219 

.08 

166 

78 

.180 

.06 

.069 

.07 

.052 

.05 

.000 

.09 

.o;i8 

.08 

.235 

.05 

.192 

.08 

168 

80 

+.191 

-.05 

-.062 

-.08 

-.053 

+.04 

-.002 

+  09 

+.033 

+.08 

+.223 

+.06 

-.163 

+.08 

170 

82 

.201 

.05 

.054 

.08 

.054 

.04 

.004 

.09 

.028 

.08 

.210 

.06 

.134 

.08 

172 

84 

.211 

.04 

.046 

.08 

.055 

.03 

.006 

.09 

.023 

.09 

.197 

.07 

.105 

.09 

174 

86 

i219 

.04 

.038 

.08 

.056 

.03 

.008 

.09 

.017 

.09 

.182 

.07 

.074 

.09 

176 

88 

.226 

.03 

.029 

.09 

.056 

.02 

.010 

.09 

.012 

.09 

.166 

.08 

.044 

.09 

178 

DO 

+.233 

-.03 

-.021 

-.09 

-.056 

+.02 

-.011 

+.09 

+.006 

+.09 

+.150  +.08 

-.013 

+.09 

180 

Note.— 

When  the  Argument  ig  on  the  right-hand  gldo  of  the  Table ,  the  «lgn  of  the  correction 
The  Moon's  Mean  Longitude,  d ,  may  be  found  on  page  344. 

[g  to  be  reyemed.           1 
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TABLiE  VI. 


TABLE  GIVING  THE  CORRECTIONS  OF  THE  CONSTANTS  A  AND  B  DEPEND- 

ING ON  THE  SMALL  TERMS  OF  THE  NUTATION,  IN  UNITS  OF  THE 

FIFTH  DECIMAL  FOR  A,  AND  OF  THE  FOURTH  FOR  B. 

Arg. 

<-r'. 

20-2r'. 

20-2ft. 

2  0-ft. 

2r'-ft. 

r'. 

O 

A, 

A, 

A. 

A, 

B. 

A. 

B. 

A. 

B. 

A, 

B, 

d 

+    0 

+  0 

—  0 

+  0 

+67 

+0 

+24 

+5 

+  8 

-11 

—  5 

10 

23 

2 

1 

4 

66 

2 

24 

6 

+  4 

10 

+  9 

20 

46 

3 

2 

9 

63 

3 

23 

7 

—  2 

7 

21 

30 

68 

5 

2 

12 

58 

4 

21 

8 

8 

-  2 

27 

40 

87 

6 

3 

16 

51 

6 

18 

8 

13 

+  4 

25 

50 

+103 

+  8 

—  4 

+19 

-fi^ 

+7 

+^^ 

+7 

—19 

+  8 

+17 

60 

117 

9 

4 

22 

34 

8 

12 

6 

24 

11 

+  5 

70 

127 

9 

4 

24 

23 

8 

8 

4         28 

10 

-  9 

80 

133 

10 

5 

25 

+12 

9 

+  4 

+2         30 

7 

21 

90 

135 

10 

5 

25            0 

9 

0 

0 

31 

+  2 

27 

100 

+133 

+10 

-5 

+25       -12 

+D 

—  4 

-2 

-30 

—  4 

—25 

110 

127 

9 

5 

24           23 

8 

8 

4 

28 

8 

17 

120 

117 

9 

4 

22          34 

8 

12 

6 

24 

11 

—  5 

130 

103 

8 

4 

19          43 

7 

15 

7 

19 

10 

+  1> 

140 

87 

6 

3 

16          51 

6 

18 

8 

i:^ 

7 

21 

150 

+  68 

+  5 

—  2 

+12       —58 

+4 

-21 

-8 

-  8 

-  2 

+27 

160 

46 

3 

2 

9 

63 

3 

23 

7 

—  2 

+  4 

25 

170 

+  23 

+  2 

-  1 

+  4 

66 

+2 

24 

6 

+  4 

8 

17 

180 

0 

0 

0 

0 

67 

0 

24 

5 

8 

11 

+  5 

190 

-  23 

—  2 

+  1 

—  4 

66 

-2 

24 

4 

12 

10 

—  9 

200 

—  46 

—  3 

+  2 

—  9 

-63 

—3 

—23 

—2 

+14 

+  7 

—21 

210 

68 

5 

2 

12 

58 

4 

21 

—1 

16 

+  2 

27 

220 

87 

6 

3 

16 

51 

6 

18 

0 

16 

—  4 

25 

230 

103 

•8 

4 

19 

43 

7 

15 

+1 

16 

8 

17 

240 

117 

9 

4 

22 

34 

8 

12 

1 

16 

11 

-  5 

250 

-127 

—  9 

+  5 

-24 

-23 

—8 

—  8 

+1     +16 

—10 

+  9 

260 

133 

10 

5 

25 

-12 

9 

-  4 

0         15 

7 

21 

270 

135 

10 

5 

25 

0 

9 

0 

0 

15 

-2 

27 

280 

133 

10 

5 

25 

+12 

9 

+  4 

0 

15 

+  4 

25 

290 

127 

9 

5 

24 

23 

8 

8 

-1 

16 

8 

17 

300 

—117 

-  9 

+  4 

-22 

+34 

—8 

+12 

—1 

+16 

+11 

+  5 

310 

•    103 

8 

4 

19 

43 

7 

15 

—1 

16 

10 

—  9 

320 

87 

6 

3 

16 

51 

6 

18 

0 

16 

7 

21 

330 

68 

5 

2 

12 

58 

4 

21 

+1 

16 

+  2 

27 

340 

46 

3 

2 

9 

63 

3 

23 

2 

14 

—  4 

25 

350 

—  23 

—  2 

+  1 

—  4 

+66 

-2 

+24 

+4 

+12 

—  8 

-17 

360 

—    0 

—  0 

+  0 

-  0 

+67 

-0 

+24 

+5!  +  8 

-11 

—  5 

Year. 

<-r'. 

2©— 2r'. 

20-2ft. 

2  0-ft. 

2r'-ft. 

r. 

3G)-r. 

1865 

335.6 

221.2 

129.7 

345.6 

124.5 

350.3 

20^.0 

1866 

64.4 

139.3 

167.8 

4.5 

225  Js2 

31.0 

201.3 

1867 

153.1 

57.5 

206.0 

23.4 

325.9 

71.7 

200.6 

1868 

254.9 

337.4 

246.3 

44.3 

66.8 

112.4 

202.9 

1869 

343.6 

255.6 

284.5 

62.2 

167.5 

153.1 

202il 

1870 

72.3 

173.8 

322.7 

81.1 

268.2 

193.7 

201.5 

1871 

161.0 

91.9 

0.9 

100.0 

8.9 

234.4 

200.9 

1872 

262.8 

11.8 

41.2 

121.0 

109.8 

275.2 

203.1 

1873 

351.5 

290.0 

79.4 

139.9 

210.5 

315.8 

202.5 

1874 

80.3 

208.2 

117.7 

158.8 

311.2 

356.5 

201.8 

Dafly 
Motion. 

1J!065 

f.749 

5.007 

2*!024 

0.276 

0.111 

2.957 

NOTI.-T 

lie  wfomenti 

given  aboTe  ■ 

tre  for  Jan.  0,5  In  co 

mmon  yean,  Irat  ft 

ur  Jan.  1.5  In  lei^ 

yean. 
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TABL.S  Til. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

01 

0 

1 

/# 

2 

3 

4 

5 

6 

7 

8 

9 

Sh.  bm.  6»' 

0.0000 

0.3010 

0.4771 

0.6021 

0.6990 

0.7782 

0.8451 

0.9031 

0i>542 

0 

10 

1.0000 

1.0414 

1.0792 

1.1139 

1.1461 

1.1761 

1.2041 

1.2304 

1.25531    li?788 

0 

20 

1.3010 

1.3222 

1.3424 

1.3617 

1.3802 

1.3979 

1.4150 

1.4314 

1.4472 

1.4624 

0 

30 

1.4771 

1.4914 

1.5051 

1.5185 

1.5315 

1.5441 

1.5563 

1.56821     1.5798 

1.5911 

0 

40 

1.6021 

1.6128 

1.6232 

1.6335 

1.6435 

1.6532 

1.6628 

1.6721 

1.6812 

1.6992 

0 

50 

1.6990 

1.7076 

1.7160 

1.7243 

1.7324 

1.7404 

1.7482 

1.7551) 

1.7634 

1.7709 

0      1 

0 

1.7782 

1.7853 

1.7924 

1.7993 

1.8062 

1.8129 

1.8195 

1.8261 

1.8325 

1.8388 

10 

1.8451 

1.8513 

1.8573 

1.86331    1.8692 

1.8751 

1.8808 

1.8865 

1.8921 

1.8976 

20 

1.9031 

1.9085 

1.9138 

1.9191 

1.9243 

1.9294 

1.9345 

1.9395 

1.9445 

1.9494 

30 

1.9542 

1.9590 

1.9638 

1.9685 

1.9731 

1.9777 

1.9823 

1.9868 

1.9912 

1.9956 

40 

2.0000 

2.0043 

2.0086 

2.0128 

2.0170 

2.0212 

2.0253 

2.0294 

2.0334 

2.0374 

50 

2.0414 

2.0453 

2.0492 

2.0531 

2.0569 

2.0607 

2.0645 

2.0682 

2.0719 

2.0755 

0      2 

0 

2.0792 

2.0828 

2.0864 

2.0899 

2.0934 

2.0969 

2.1004 

2.1038 

2.1072 

2.1106 

2 

10 

2.1139 

2.1173 

2.1206 

2.1239 

2.1271 

2.1303 

2.1335 

2.1367 

2.1399 

2.1430 

3 

20 

2.1461 

2.1492 

2.1523 

2.1553 

2.1584 

2.1614 

2.1644 

2.1673 

2.1703 

2.1732 

2 

30 

2.1761 

2.1790 

2.1818 

2.1847 

2.1875 

2.1903 

2.1931 

2.1959 

2.1987 

2.2014 

2 

40 

2.2041 

2.2068 

2iW95 

2.2122 

2.2148 

2  2175 

2.2201 

22227 

2.2253 

2.2279 

2 

50 

2i2304 

2.2330 

2Ji355 

2.2380 

2.2405 

2J2430 

2.2455 

2iM80 

2.2504 

2Ji529 

0     3 

0 

2.2553 

2.2577 

2.2601 

2.2625 

2.2648 

2.2672 

2.2695 

2.2718 

22742 

2iJ765 

3 

10 

2.2788 

2.2810 

2.2833 

2.2856 

2.2878 

2.2900 

2.2923 

2.2945 

2.2967 

2.2989  1 

3 

20 

2.3010 

2.3032 

2.3054 

2.3075 

2.3096 

2.3118 

2.3139 

2.3160 

2.3181 

2.3201  1 

3 

30 

2.3222 

2.3243 

2.3263 

2.3284 

2.3304 

2.3324 

2.3345 

2.3365 

2.3385 

2.3404  1 

3 

40 

2.3424 

2.3444 

2.3464 

2.3483 

2.3502 

2.3522 

2.3541 

2.3560 

2.3579 

2.3598  1 

3 

50 

2.3617 

2.3636 

2.3655 

2.3674 

2.3692 

2.3711 

2.3729 

2.3747 

2.3766 

2.3784  J 

0     4 

0 

2.3802 

2.3820 

2.3838 

2.3856 

2.3874 

2.3892 

2.3909 

2.3927 

2.3945 

2.3f>62  1 

10 

2.3979 

2.3997 

2.4014 

2.4031 

2.4048 

2.4065 

2.4082 

2.4099 

2.4116 

2.4133 

20 

2.4150 

2.4166 

2.4183 

2.4200 

2.4216 

2.42:J2 

2.4249 

24265 

2.4281 

2.4208 

30 

2.4314 

2.4*330 

2.4346 

2.4362 

2.4378 

2.4393 

2.4409 

2.4425 

2.4440 

2.4456 

40 

2.4472 

2.4487 

2.4502 

2.4518 

2.4533 

2.4548 

2.4564 

2.4579 

2.4594 

2.460<> 

50 

2.4624 

2.4639 

2.4654 

2.4669 

2.4683 

2.4698 

2.4713 

2.4728 

2.4742 

2.4757 

0     5 

0 

2.4771 

2.4786 

2.4800 

2.4814 

2.4829 

2.4843 

2.4857 

2.4871 

2.4886 

2.4900 

5 

10 

2.4914 

2.4928 

2,4942 

2.4!»55 

2.4969 

2.4983 

2.4997 

2.5011 

2.5024 

2.5038 

5 

20 

2.5051 

2.5065 

2.5079 

2.5092 

2.5105 

2.5119 

2.5132 

2.5145 

2.5159 

25172 

5 

30 

2.5185 

2.5198 

2.5211 

2.5224 

2.5237 

2.5250 

2.5263 

2.5276 

2.5289 

2.5302 

5 

40 

2.5315 

2.5328 

2.5340 

2.5353 

2.5366 

2.5378 

2.5391 

2.5403 

2.5416 

2.5428 

5 

50 

2.5441 

2.5453 

2.5465 

2.5478 

2.5490 

2.5502 

2.5514 

2.5527 

2.5539 

2.5551  1 

0     6 

0 

2.5563 

2.5575 

2.5587 

2.5599 

2.5611 

2.5623 

2.5635 

2.5647 

2.5658 

2.5670 

6 

10 

2.5682 

2.5694 

2.5705 

2.5717 

2.5729 

2.5740 

2.5752 

2.5763 

2.5775 

2.5786 

6 

20 

2.5798 

2.5809 

2.5821 

2.5832 

2.5843 

2.5855 

2.5866 

2.5877 

2.5888 

2.5899  : 

6 

30 

2.5911 

2.5922 

2.5933 

2.5944 

2.5955 

2.5966 

2.5977 

2.5988 

2.5999 

2.6010  1 

6 

40 

2.6021 

2.6031 

2.6042 

2.6053 

2.6064 

2.6075 

2.6085 

2.6096 

2.6107 

2.6117  1 

6 

50 

2.6128 

2.6138 

2.6149 

2.6160 

2.6170 

2.6180 

2.6191 

2.6201 

2.6212 

2.6222 

0     7 

0 

2.6232 

2.6243 

2.6253 

2.6263 

2.6274 

2.6284 

2.6294 

2.6304 

26314 

2.6325  , 

10 

2.6335 

2.6345 

2.6355 

2.6:«i5 

2.6375 

2.6:W5 

2.6395 

2.6405 

2.6415 

26425  ' 

20 

2.6435 

2.6444 

2.6454 

2.6464 

2.6474 

2.6484 

2.6493 

26503 

2.6513 

2.6522 

30 

2.6532 

2.6542 

2.6551 

2.6561 

2.6571 

2.6580 

2.6590 

2.6599 

2.66)9 

26518 

40 

2.6628 

2.6637 

2.6646 

2.6656 

2.6665 

2.6675 

2.6684 

2.6693 

2.6702 

2.6712 

50 

2.6721 

2.6730 

2.6730 

2.6749 

2.6758 

2.6767 

2.6776 

2.6785 

2.6794 

2.6803 

0     8 

0 

2.6812 

2.6821 

2.6830 

2.6A39 

2.6848 

2.6857 

2.6866 

2.6875 

2.6884 

2.6«)3 

8 

10 

2.6902 

2.6!)11 

2.6920 

2.6928 

2.61)37. 

2.6946 

2.6955 

2.6:)64 

2.6972 

2.6981 

8 

20 

2.6990; 

2.691W 

2.7007 

2.7016 

2.7024 

2.703:j 

2.7042 

2.7050! 

2.70591 

2.7067 

8 

30 

2.7076 

2.7084 

2.7093 

2.71011 

2.7110 

2.7118 

2.7126 

2.7135' 

2.7143; 

2.7152  . 

8 

40 

2.7160 

2.716^^1 

2.7177 

2.71851 

2.7193 

2.7202 

2.7210 

2.7218 

2.7226 

2.7235 

8 

50 

2.7243 

2.7251 1 

2.7259 

2.7267. 

2.7275 

2.7284 

2.7292 

2.7300 

2.7308 

2.7316 

0     9 

0 

2.7324 

2.7:i32; 

2.7340 

2.7348; 

2.7356 

2.7364 

2.7372 

2.7380 

2.7388 

2.7396 

9 

10 

2.7404 

2.7412 

2.7419; 

2.7427 

2.7435 

27443 

2.7451 

2.7459 

2.7466 

2.7474 

9 

20 

2.7482 

2.74;w; 

2.7497 

2.75)5 

2.7513 

2.7523 

2.7528 

2.7536 

2.7543 

27551 

9 

30 

2.7559 

2.7566 

2.7574 

2.75'^2 

2.75*^9 

2.7597 

2.76)4 

2.7612 

2.7619 

2.7627 

9 

40 

2.76:m 

2.7642 

2.7649, 

2.76'>7 

2.7664 

2.7672 

2.7679 

2.7686 

2.7694 

2.7701 

9 

50 

2.7709 

2.7716 

2.7723 

2.7731 

2.77;W 

2.7745 

2.7752 

2.776) 

2.7767 

2.7774  • 
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TABLE  Til. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

6 

i 

2.7789 

II 

2 

2.7796 

II 

3 

2.7803 

u 

4 

5 

6 

7 

8 

9 

Oh.  10m.  (V 

2.771^2 

2.7810 

2.7818 

2.7825 

2.7832 

2.7839 

2.7846 

10 

10 

2.7653 

2.7860 

2.7868 

2.7875 

2.7?*82 

2.7889 

2.7896 

2.7903 

2.7910 

2.7917 

10 

20 

2.7924 

2.7931 

2.7938 

2.7945 

2.7952 

2.7959 

2.7966 

2.7973 

2.7980 

2.7987 

10 

30 

2.7993 

2.8000 

2.8007 

2.8014 

2.8021 

2.8028 

2.8035 

2.8041 

2.8048 

2.8055 

10 

40 

2.8062 

2.8069 

2.8075 

2.8082 

2.8089 

2.8096 

2.8102 

2.8109 

2.8116 

2.8122 

10 

50 

2.8129 

2.8136 

2.8142 

2.8149 

2.8156 

2.8162 

2.8169 

2.8176 

2.8182 

2.8189 

0  11 

0 

2.8195 

2.8202 

2.8209 

2.8215 

2.8222 

2.8228 

2.8235 

2.8241 

2.8248 

2.8254 

11 

10 

2.8261 

2.8267 

2.8274 

2.8280 

2.8287 

2.8293 

2.8299 

2.8306 

2.8312 

2.8319 

11 

20 

2.8325 

2.8331 

2.8338 

2.8:M4 

2.8351 

2.8357 

2.8363 

2.8370 

2.8376 

2.a382 

11 

30 

2.8388 

2.8395 

2.8401 

2.8407 

2.8414 

2.8420 

2.8426 

2.8432 

2.8439 

2.8445 

11 

40 

2.8451 

2.8457 

2.8463 

2.8470 

2.8476 

2.8482 

2.8488 

2.8494 

2.8500 

2.85:;6 

11 

50 

2.8513 

2.8519 

2.8525 

2.8531 

2.8537 

2.8543 

2.8549 

2.8555 

2.8561 

2i^7 

0  12 

0 

2.8573 

2.8579 

2.8585 

2.8591 

2.8597 

2.8603 

2.8609 

2.8615 

2.8621 

2.8627 

12 

10 

2.8633 

2.8639 

2.8645 

2.8651 

2.8657 

2.8663 

2.8669 

2.8675 

2.8681 

2.8686 

12 

20 

2.8692 

2.8698 

2.8704 

2.8710 

2.8716 

2.8722 

2.8727 

2.8733 

2.8739 

2.8745  : 

12 

30 

2.8751 

2.8756 

2.8762 

2.8768 

2.8774 

2.8779 

2.8785 

2.8791 

2.8797 

2.8802 

12 

40 

2.8808 

2.8814 

2.8820 

2.8825 

2.8831 

2.8837 

2.8842 

2.8848 

28854 

2.8859 

12 

50 

2.8865 

2.8871 

2.8876 

2.S882 

2.8887 

2.8893 

2.8899 

2.8904 

2.8910 

2.8915 

0  13 

0 

2.8921 

2.8927 

2.8932 

2.8938 

2.8943 

2.8949 

2.8954 

2.8960 

2.8965 

2.8971 

13 

10 

2.8976 

2.8982 

2.8987 

2.8993 

2.891>8 

2.9004 

2.9009 

2.9015 

2.9020 

2.9025 

13 

20 

2.9031 

2.9036 

2.9042 

2.9047 

2.9053 

2.9058 

2.906:^ 

2.9069 

2.9074 

2.9079 

13 

30 

2.9085 

2.9090 

2.9096 

2.9101 

2.9106 

2.9112 

2.9117 

2.9122 

2.9128 

2.9133 

13 

40 

2.9138 

2.9143 

2.9149 

2.9154 

2.9159 

2.9165 

2.9170 

2.9175 

2.9180 

2.9186 

13 

50 

2.9191 

2.9196 

2.9201 

2.9206 

2.9212 

2.9217 

2.9222 

2.9227 

2.9232 

2.9238 

0  14 

0 

2.9243 

2.9248 

2.9253 

2.9258 

2.9263 

2.9269 

2.9274 

2.9279 

2.9284 

2.9289 

14 

10 

2.9294 

2.9299 

2.9304 

2.9309 

2.9315 

2.9320 

2.9325 

2.9330 

2.9335 

3.9340 

14 

20 

2.9345 

2.9350 

2.9355 

2.9360 

2.9365 

2.9370 

2.9375 

2.9380 

2.9385 

2.9390 

14 

30 

2.9395 

2.9400 

2.9405 

2.9410 

2.9415 

2.9420 

2.9425 

2.9430 

2.9435 

2.9440 

14 

40 

2.9445 

2.9450 

2.9455 

2.9460 

2.9465 

2.9469 

2.9474 

2.9479 

2.9484 

2.9489 

14 

50 

2.9494 

2.9499 

2.9504 

2.9509 

2.9513 

2.9518 

2.9523 

2.9528 

2.9533 

2.9538 

0  15 

0 

2.9542 

2.9547 

2.9552 

2.9557 

2.9562 

2.9566 

2.9571 

2.9576 

2.9581 

2.9586 

15 

10 

2.9590 

2.9595 

2.9600 

2.9605 

2.9609 

2.9614 

2.J)619 

2.9624 

2.9628 

2.9633 

15 

20 

2.9638 

2.9643 

2.9647 

2.9652 

2.9657 

2.9661 

2.9666 

2.9671 

2.9675 

2.9680 

15 

30 

2.9685 

2.9689 

2.9694 

2.9699 

2.9703 

2.9708 

2.9713 

2.9717 

2.9722 

2.9727 

15 

40 

2.9731 

2.9736 

2.9741 

2.9745 

2.9750 

2.9754 

2.9759 

2.9763 

2.9768 

2.9773 

15 

50 

2.9777 

2.9782 

2.9786 

2.9791 

2.9795 

2.9800 

2.9805 

2.9809 

2.9814 

2.9818 

0  16 

0 

2.9823 

2.9827 

2.9832 

2.9836 

2.9841 

2.9845 

2.9850 

2.9*54 

2.9859 

2.9863 

16 

10 

2.9868 

2.9872 

2.9877 

2.9881 

2.9886 

2.9890 

2.9894 

2.9899 

2.9903 

2.9908 

16 

20 

2.9912 

2.9917 

2.9921 

2.9926 

2.9<)30 

2.9934 

2.9939 

2.9943 

2.*)948 

2.9952 

16 

30 

2.9956 

2.9961 

2.9965 

2.9969 

2.9974 

2.9978 

2.9983 

2.9987 

2.9991 

2.9996 

16 

40 

3.0000 

3.0004 

3.0009 

3.0013 

3.0017 

3.0022 

3.0026 

3.0030 

3.0035 

3.0039 

16 

50 

3.0043 

3.0048 

3.0052 

3.0056 

3.0060 

3.0065 

3.0069 

3.oor3 

3.0077 

3.0082 

0  17 

0 

3.0086 

3.0090 

3.0095 

3.0099 

3.0103 

3.0107 

3.0111 

3.0116 

3.0120 

3.0124 

17 

10 

3.0128 

3.0133 

3.0137 

3.0141 

3.0145 

3.0149 

3.0154 

3.0158 

3.0162 

3.0166 

17 

20 

3.0170 

3.0175 

3.0179 

3.0183 

3.0187 

3.0191 

3.0195 

3.0199 

3.0204 

3.0208 

17 

30 

3.0212 

3.0216 

3.0220 

3.0224 

3.0228 

3.0233 

3.0237 

3.0241 

3.0245 

3.0249 

17 

40 

3.0253 

3.0257 

3.0261 

3.0265 

3.0269 

3.0273 

3.0278 

3.0282 

3.0286 

3.0290 

17 

50 

3.0294 

3.0298 

3.0302 

3.0306 

3.0310 

3.0314 

3.0318 

3.0322 

3.0326 

3.0330 

0  18 

0 

3.0334 

3.0338 

3.0342 

3.0346 

3.0350 

3.0354 

3.0358 

3.0362 

3.0366 

3.0370 

18 

10 

3.0374 

3.0378 

3.0382 

3.0386 

3.0390 

3.0394 

3.0398 

3.0402 

3.0406 

3.0410 

18 

20 

3.0414 

3.0418 

3.0422 

3.0426 

3.0430 

3.0434 

3.0438 

3.0441 

3.0445 

3.0449 

18 

30 

3.0453 

3.0457 

2.0461 

3.0465 

3.0469 

3.0473 

3.0477 

3.0481 

3.0484 

3.0488 

18 

40 

3.0492 

3.0496 

3.0500 

3.0504 

3.0508 

3.0512 

3.0515 

3.0519 

3.0523 

3.0527 

18 

50 

3.0531 

3.0535 

3.0538 

3.0542 

3.0546 

3.0550 

3.0554 

3.0558 

3.0561 

3.0565 

0  19 

0 

3.0569 

3.0573 

3.0577 

3.0580 

3.0584 

3.0588 

3.0592 

3.0596 

3.0599 

3.0603 

19 

10 

3.0607 

3.0611 

3.0615 

3.0618 

3.0622 

3.0626 

3.0630 

3.0633 

3.0637 

3.0641 

19 

20 

3.0645 

3.0648 

3.0652 

3.0656 

3.0660 

3.0663 

3.0667 

3.0671 

3.0674 

3.0678 

19 

30 

3.0682 

3.0686 

3.0689 

,  3.0693 

3.0697 

3.0700 

3.0704 

3.0708 

3.0711 

3.0715 

19 

40 

3.0719 

3.0722 

3.0726 

3.0730 

3.0734 

3.0737 

3.0741 

3.0745 

3.0748 

3.0752 

1   19 

50 

3.0755 

3.0759 

3.0763 

3.0766 

3.0770 

3.0774 

3.0777 

3.0781 

3.0785 

3.0788 

21 


TABLE  Til. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME 

>• 

Arc 

ft 

0 

1$ 

1 

2 

n 

3 

II 

4 

II 

5 

6 

7 

8 

II 

9 

8h.2»iD.  &. 

3.0792 

3.0795 

3.0799 

3.0803 

3.0806 

3.0810 

3.0813 

3.0817 

3.0821 

3.0824 

20 

10 

3.0828 

3.0831 

3.0835 

3.0839 

3.0842 

3.0846 

3.0849 

3.0853 

3.0856 

3.0860 

20 

20 

3.0864 

3.0867 

3.0871 

3.0874 

3.0878 

3.0881 

3.0885 

3.0888 

3.0892 
3.0927 

3.0896  , 

20 

30 

3.0899 

3.0903 

3.0906 

3.0010 

3.0913 

3.0917 

3.0920 

3.0924 

3.0931  1 

20 

40 

3.0934 

3.0938 

3.0941 

3.0945 

3.0948 

3.0952 

3.0955 

3.0959 

3.0962 

3.0966  ; 

20 

60 

3.0969 

3.0973 

3.0976 

3.0980 

3.0983 

3.0986 

3.0990 

3.0993 

3.0997 

3.1000 

0    21 

0 

3.1004 

3.1007 

3.1011 

3.1014 

3.1017 

3.1021 

3.1024 

3.1028 

3.1031 

3.1035 

21 

10 

3.1038 

3.1041 

3.1045 

3.1048 

3.1052 

3.1055 

3.1059 

3.1062 

3.1065 

3.1069 

21 

20 

3.1072 

3.1075 

3.1079 

3.1082 

3.1086 

3.1089 

3.1092 

3.1096 

3.1099 

3.1103 

21 

30 

3.1106 

3.1109 

3.1113 

3.1116 

3.1119 

3.1123 

3.1126 

3.1129 

3.1133 

3.1136 

21 

40 

3.1139 

3.1143 

3.1146 

3.1149 

3.1153 

3.1156 

3.1159 

3.1163 

3.1166 

3.1169 

21 

50 

3.1ir3 

3.1176 

3.1179 

3.1183 

3.1186 

3.1189 

3.1193 

3.1196 

3.1199 

3.1202 

0    22 

0 

3.1206 

3.1209 

3.1212 

3.1216 

3.1219 

3.1222 

3.1225 

3.1229 

3.1232 

3.1235 

22 

10 

3.1239 

3.1242 

3.1245 

3.1248 

3.1252 

3.1255 

3.1258 

3.1261 

3.1265 

3.1268 

22 

20 

3.1271 

3.1274 

3.1278 

3.1281 

3.1284 

3.1287 

3.1290 

3.1294 

3.1297 

3.1300 

22 

30 

3.1303 

3.1307 

3.1310 

3.1313 

3.1316 

3.1319 

3.1323 

3.1326 

3.1329 

3.1332 

22 

40 

3.1335 

3.1339 

3.1342 

3.1345 

3.1348 

3.1351 

3.1355 

3.1358 

3.1361 

3.1364 

22 

50 

3.1367 

3.1370 

3.1374 

3.1377 

3.1380 

3.1383 

3.1386 

3.1389 

3.1392 

3.1396 

0    23 

0 

3.1399 

3.1402 

3.1405 

3.1408 

3.1411 

3.1414 

3.1418 

3.1421 

3.1424 

3.1427 

23 

10 

3.1430 

3.1433 

3.1436 

3.1440 

3.1443 

3.1446 

3.1449 

3.1452 

3.1455 

3.1458 

23 

20 

3.1461 

3.1464 

3.1467 

3.1471 

3.1474 

3.1477 

3.1480 

3.1483 

3.1486 

3.1489 

23 

30 

3.1492 

3.1495 

3.1498 

3.1501 

3.1504 

3.1508 

3.1511 

3.1514 

3.1517 

3.1520 

23 

40 

3.1523 

3.1526 

3.1529 

3.1532 

3.1535 

3.1538 

3.1541 

3.1544 

31547 

3.1550 

23 

50 

3.1553 

3.1556 

3.1559 

3.1562 

3.1565 

3.1569 

3.1572 

3.1575 

3.1578 

3.1581 

0   24 

0 

3.1584 

3.1587 

3.1590 

3.1593 

3.1596 

3.1599 

3.1602 

3.1605 

3.1608 

3.1611 

24 

10 

3.1614 

3.1617 

3.1620 

3.1623 

3.1626 

3.1629 

3.1632 

3.1635 

3.1638 

3.1641 

24 

20 

3.1644 

3.1647 

3.1649 

3.1652 

3.1655 

3.1658 

3.1661 

3.1664 

3.1667 

3.1670 

24 

30 

3.1673 

3.1676 

3.1679 

3.1682 

3.1685 

3.1688 

3.1691 

3.1694 

3.1697 

3.1700 

24 

40 

3.1703 

3.1706 

3.1708 

3.1711 

3.1714 

3.1717 

3.1720 

3.1723 

3.1726 

3.1729 

24 

50 

3.1732 

3.1735 

3.1738 

3.1741 

3.1744 

3.1746 

3.1749 

3.1752 

3.1755 

3.1758 

0   25 

0 

3.1761 

3.1764 

3.1767 

3.1770 

3.1772 

3.1775 

3.1778 

3.1781 

3.1784 

3.1787 

25 

10 

3.1790 

3.1793 

3.1796 

3.1798 

3.1801 

3.1804 

3.1807 

3.1810 

3.1813 

3.1816 

25 

20 

3.1818 

3.1821 

3.1824 

3.1827 

3.1830 

3.1833 

3.1836 

3.1838 

3.1841 

3.1844 

25 

30 

3.1847 

3.1850 

3.1853 

3.1855 

3.1858 

3.1861 

3.1864 

3.1867 

3.1870 

3.1872 

25 

40 

3.1875 

3.1878 

3.1881 

3.1884 

3.1886 

3.1889 

3.1892 

3.1895 

3.1898 

3.1901 

25 

50 

3.1903 

3.1906 

3.1909 

3.1912 

3.1915 

3.1917 

3.1920 

3.1923 

3.1926 

3.1928 

0   26 

0 

3.1931 

3.1934 

3.1937 

3.1940 

3.1942 

3.1945 

3.1948 

3.1951 

3.1953 

3.1956 

26 

10 

3.1959 

3.1962 

3.1965 

3.1967 

3.1970 

3.1973 

3.1976 

3.1978 

3,1981 

3.1984 

26 

20 

3.1987 

3.1989 

3.1992 

3.1995 

3.1998 

35000 

3.2003 

35006 

35009 

3.2011 

26 

30 

3J2014 

3.2017 

3.2019 

3.2022 

3.2025 

35028 

35030 

3.2033 

35036 

35038  I 

26 

40 

3.2041 

3.2044 

3.2047 

3.2049 

3.2052 

3.2055 

3.2057 

35060 

35063 

35066 

26 

50 

3iJ068 

3.2071 

3iW74 

3.2076 

35079 

3.2082 

35084 

35087 

35090 

35092 

0   27 

0 

35095 

3.2098 

3.2101 

3.2103 

3.2106 

35109 

3.2111 

35114 

3.2117 

35119 

27 

10 

3i3122 

3J2125 

3J2127 

35130 

35133 

3.2135 

35138 

35140 

35143 

35146 

27 

20 

3.2148 

3i2151 

3J2154 

35156 

35159 

35162 

35164 

35167 

35170 

35172 

27 

30 

3.2175 

3J2177 

3.2180 

3.2183 

35185 

35188 

3.2191 

35193 

35196 

35198 

27 

40 

3.2201 

3.2204 

3.2206 

3.2209 

3.2212 

3.2214 

35217 

3.2219 

3.2222 

35225 

27 

50 

3J2227 

3.2230 

3.2232 

3.2235 

35238 

35240 

3.2243 

35245 

3.2248 

35230 

0    28 

0 

3i2253 

3.2256 

3.2258 

3.2261 

35263 

3.2266 

3.2269 

3.2271 

35274 

3.2276 

28 

10 

3i»79 

3.2281 

3.2284 

3.2287 

35289 

3.2292 

3.2294 

3.2297 

3.229f> 

35302 

28 

20 

3i»04 

3J2307 

3.2310 

35312 

3.2315 

3.2317 

3.2320 

3.2322 

3.2325 

35327 

28 

30 

3J2330 

3.2333 

3.2335 

353:58 

35340 

3.2343 

3.2345 

3.2348 

3.2350 

35353 

28 

40 

3.2355 

3.2358 

3.2360 

35363 

35365 

35368 

3.2370 

3.2373 

3.2375 

3.2378 

28 

50 

3iW80 

3J2383 

3.2385 

35388 

3.2390 

35393 

3.2395 

35398 

35400 

35403 

0   29 

0 

3iM05 

3J2408 

3iM10 

3.2413 

3.2415 

3.2418 

3.2420 

3.2423 

3.2425 

35428 

29 

10 

3.2430 

3iM33 

3iM35 

3.2438 

3.2440 

3.2443 

3.2445 

35448 

3.2450 

3.2453 

29 

20 

3iM55 

3.2458 

3J2460 

3.2463 

35465 

3.2467 

3.2470 

35472 

35475 

3.2477 

29 

30 

3.2480 

3iJ482 

35485 

3.2487 

35490 

3.2492 

35494 

35497 

3.2499 

3.2502 

29 

40 

3J2504 

3i»07 

35509 

3.2512 

35514 

3.2516 

35519 

35521 

3.2524 

3.2526 

29 

50 

3.2529 

3^1531 

35533 

35536 

35538 

3.2541 

35543 

3.2545 

3.2548 

35550 

22 


TABLE  VII. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

0 

1 

2 

5 

4 

5 

6 

7 

8 

9 

0h,30in.  &• 

3.2553 

3.2555 

3.2558 

3.2560 

3.2562 

3.2565 

3.2567 

3.2570 

3.2572 

3.2574 

30  10 

3.2577 

3.2379 

3.2582 

3.2584 

3.2586 

3.2589 

3.2591 

3.2594 

3.25% 

3.2598 

30  20 

3.2G01 

3.2633 

3.26;)5 

3.26'J8 

3.2610 

3J2613 

3.2615 

3.2617 

3.2620 

3.2622 

30  30 

3.26-25 

3.2627 

3.2629 

3.2632 

3AJ634 

3.2636 

3J2639 

3.2641 

3.2643 

3i2646 

30  40 

3.2648 

3.2651 

3.2653 

3.26.M 

3J2658 

3.2660 

3i2662 

3^2665 

3.2667 

3.2669 

30  50 

3J2b72 

3.2674 

3.2676 

3ii679 

3.2681 

3.2683 

3.2686 

3.2688 

3.2690 

3.2693 

0  31   0 

3.2695 

3.2697 

3.2700 

3.2702 

3.2704 

3.2707 

3.2709 

3.2711 

3.2714 

3.2716 

31  10 

3.2718 

3.2721 

3.2723 

3.2725 

3.2728 

3.2730 

3.2732 

3.2735 

3.2737 

3.2739 

31  20 

3.2742 

3.2744 

3.2746 

3.2749 

3.2751 

3iJ753 

3.2755 

3.2758 

3.2760 

3.2762 

31  30 

3iJ765 

3.2767 

3.2769 

3.2772 

3.2774 

3J2776 

3.2778 

3.2781 

3.2783 

3.2785 

31  40 

3.2783 

3.2790 

3.2792 

3.2794 

3.2797 

3.2799 

3ii801 

3.2804 

3.2806 

3.2808 

31  50 

3iW10 

3.2813 

3.2815 

3.2817 

3.2819 

3.2822 

3.2824 

3.2826 

3i«28 

3iJ831  , 

0  32   0 

3.2833 

3.2835 

3J2838 

3i»40 

3.2842 

3.2844 

3.2847 

3i2849 

3.2a51 

3ii853  1 

32  10 

3.2856 

3.2858 

3.2860 

3.2862 

3.2865 

3.2867 

3.2869 

3.2871 

3.2874 

3iJ876  1 

32  20 

3.2878 

3.2880 

3.2882 

3.2885 

3.2887 

3.2889 

3.2891 

3.2894 

3.2896 

35898 

32  30 

3.290) 

3i2903 

3.2905 

3.2907 

3i2909 

3.2911 

3.2914 

3.2916 

3.2918 

zasm 

32  40 

3J2923 

3.2925 

3.2927 

3.2929 

3.2931 

3i2934 

3.2936 

3iK)38 

3.2940 

3iW42 

32  50 

3iJ945 

3iJ947 

3i»49 

3.2951 

3J2953 

3.2956 

3.2958 

3.2960 

3.2962 

35964 

0  33   0 

3J2967 

3.2969 

35971 

3.2973 

3.2975 

3.2978 

3.2980 

3.2982 

3.2984 

3.2986 

33  10 

3.2989 

3.2991 

3.2993 

3.2995 

3.2997 

3.2999 

3.3002 

3.3004 

3.3006 

3.3008 

33  20 

3.3010 

3.3012 

3.3015 

3.3017 

3.3019 

3.3021 

3.3023 

3.3025 

3.3028 

3.3030 

33  30 

3.3032 

3.3034 

3.3036 

3.3038 

3.3041 

3.3043 

3.3045 

3.3047 

3.3049 

3.3051 

33  40 

3.3054 

3.3056 

3.3058 

3.3060 

3.3062 

3.3064 

3.3066 

3.3069 

3.3071 

3.3073 

33  50 

3.3075 

3.3077 

3.3079 

3.3081 

3.3084 

3.3086 

3.3088 

3.3090 

3.3092 

3.3094 

0  34   0 

3.3096 

3.3098 

3.3101 

3.3103 

3.3105 

3.3107 

3.3109 

3.3111 

3.3113 

3.3115 

34  10 

3.3118 

3.3120 

3.3122 

3.3124 

3.3126 

3.3128 

3.3130 

3.3132 

3.3134 

3.3137 

34  20 

3.3139 

3.3141 

3.3143 

3.3145 

3.3147 

3.3149 

3.3151 

3.3153 

3.3156 

3.3158 

34  30 

3.3160 

3.3162 

3.3164 

3.3166 

3.3168 

3.3170 

3.3172 

3.3174 

3.3176 

3.3179 

34  40 

3.3181 

3.3183 

3.3185 

3.3187 

3.3189 

3.3191 

3.3193 

3.3195 

3.3197 

3.3199 

34  50 

3.3201 

3.3204 

3.3206 

3.3208 

3.3210 

3.3212 

3.3214 

3.3216 

3.3218 

3.3220 

0  35   0 

3.3222 

3.3224 

3.3226 

3.3228 

3.3230 

3.3233 

3.3235 

3.3237 

3.3239 

3.3241 

35  10 

3.3243 

3.3245 

3.3247 

3.3249 

3.3251 

3.3253 

3.3255 

3.3257 

3.3259 

3.3261 

35  20 

3.3263 

3.3265 

3.3267 

3.3269 

3.3272 

3.3274 

3.3276 

3.3278 

3.3280 

3.3282 

35  30 

3.3284 

3.3286 

3.3288 

3.3290 

3.3292 

3.3294 

3.3296 

3.3298 

3.-3300 

3.3302  ! 

35  40 

3.3304 

3.3306 

3.3308 

3.3310 

3.3312 

3.3314 

3.3316 

3.3318 

3.3320 

3.3322 

35  50 

3.3324 

3.3326 

3.3328 

3.3330 

3.3332 

3.3334 

3.3336 

3.3339 

3.3341 

3.3343 

0  36   0 

3.3345 

3.3347 

3.3349 

3.3351 

3.3353 

3.3355 

3.3357 

3.3359 

3.3361 

3.3363 

36  10 

3.3365 

3.3367 

3.3369 

3.3371 

3.33rJ 

3.3375 

3.3377 

3.3379 

3.3381 

3.3383 

36  20 

3.3385 

3.3387 

3.3389 

3.3391 

3.3393 

3.3395 

3.3397 

3.3398 

3.3400 

3.3402 

36  30 

3.3404 

3.3406 

3.3408 

3.3410 

3.3412 

3.3414 

3.3416 

3.3418 

3.3420 

3.3422 

36  40 

3.3424 

3.3426 

3.3428 

3.3430 

3.3432 

3.3434 

3.3436 

3.3438 

3.3440 

3.3442 

36  50 

3.3444 

3.3446 

3.3448 

3.3450 

3.3452 

3.3454 

3.3456 

3.3458 

3.3460 

3.3462 

0  37   0 

3.3464 

3.3465 

3.3467 

3.3469 

3.3471 

3.3473 

3.3475 

3.3477 

3.3479 

3.3481 

37  10 

3.3483 

3.3485 

3.3487 

3.3489 

3.3491 

3.3493 

3.3495 

3.3497 

3.3499 

3.3501 

37  20 

3.3502 

3.3504 

3.3506 

3.3508 

3.3510 

3.3512 

3.3514 

3.3516 

3.3518 

3.3520 

37  30 

3.3522 

3.3524 

3.3526 

3.3528 

3.3530 

3.-3531 

3.3533 

3.3535 

3.3537 

3.3539 

37  40 

3.3541 

3.3543 

3.3545 

3.3547 

3.3549 

3.3551 

3.3553 

3.3555 

3.3556 

3.3558 

37  50 

3.3560 

3.3562 

3.3564 

3.3566 

3.Q568 

3.3570 

3.3572 

3.3574 

3.3576 

3.3577 

0  38  0 

3.3579 

3.3581 

3.3583 

3.3585 

3.3587 

3.3589 

3.3591 

3.3593 

3.3595 

3.3596 

38  10 

3.3598 

3.3600 

3.3602 

3.3604 

3.3606 

3.3608 

3.3610 

3.3612 

3.3614 

3.3615 

38  20 

3.3617 

3.3619 

3.3621 

3.3623 

3.3625 

3.3627 

3.3629 

3.3630 

3.3632 
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3.5413 

3.5415 

0  58 

0 

3.5416 

3.5417 

3.5418 

3.5420 

3.5421 

3.5422 

3.5423 

3.5425 

3.5426 

3.5427 

58 

10 

3.5428 

3.5429 

3.5431 

3.5432 

3.5433 

3.5434 

3.5436 

3.5437 

3.54-38 

3.5439  j 

58 

20 

3.5441 

3.5442 

3.5443 

3.5444 

3.5446 

3.5447 

3.5448 

3.5449 

3.5451 

3.5452 

58 

30 

3.5453 

3.5454 

3.5456 

3.5457 

3.5458 

3.5459 

3.546J 

3.5462 

3.5463 

3.5464 

58 

40 

3.5465 

3.5467 

3.5468 

3.r>469 

3.5470 

3.5472 

3.5473 

3.5474 

3.5475 

3.»477 

58 

50 

3.5478 

3.5479 

3.5480 

3.5481 

3.5483 

3.5484 

3.5485 

3.5486 

3.5488 

3.5489 

0  5!) 

0 

3.5490 

3.5491 

3.5492 

3.5494 

3.5495 

3.5496 

3.5497 

3.5499 

3.5500 

3.5501 

59 

10 

3.5502 

3.5504 

3.5505 

3.5506 

3.5507 

3.5508 

3.5510 

3.5511 

3.5512 

3.5513 

59 

20 

3.5514 

3.5516 

3.5517 

3.5518 

3.5519 

3.5521 

3.5522 

3.5523 

3.5524 

3.5525 

59 

30 

3.5527 

3.5528 

3.5529 

3.5530 

3.5532 

3.5533 

3.5534 

3.5535 

3.5536 

3.5538 

59 

40 

3.5539 

3.5540 

3.5541 

3.5542 

3.5544 

3.5545 

3.5546 

3.5547 

3.554^ 
3.5561 

3.5550 

59 

50 

3.5551 

3.5552 

3.5563 

3.5555 

3.5556 

3.5557 

3.5558 

3.5559 

3.5563 

25 


TABLE  VII, 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

1/ 
0 

1 

2 

3.5565 

it 

3 

4 

5 

3.5569 

6 

3.5570 

11 

7 

8 

II 

9 

f  h.   Om.  Ot. 

3.5563 

3.5564 

3.5567 

3.5568 

3J>571 

3.5573 

3.5574  * 

0    10 

3.5575 

3.5576 

3.5577 

3.5579 

3.5580 

3.5581 

3.5582 

3.5583 

3.5585 

3.5586  i 

0    20 

3.5587 

3.5588 

3.5589 

3.5591 

3.5592 

3.5593 

3.5594 

3.5595 

3.5597 

3.5508  ; 

0    30 

3.5599 

3.5600 

3.5601 

3.5603 

3.5604 

3.5605 

3.56C6 

3.56'^7 

3.5609 

3.5610  ' 

0    40 

3.5611 

3.5612 

3.5613 

3.5615 

3.5616 

3.5617 

3.5618 

3.5619 

3.5621 

3.5aS2 

0    50 

3.5623 

3.5624 

3.5625 

3.5626 

3.5628 

3.5629 

3.5630 

3.5631 

3.5632 

3.5634 

1      1      0 

3.5635 

3.5636 

3.5637 

3.5638 

3.5640 

3.5641 

3.5642 

3.5643 

3i)644 

3.5645 

1    10 

3.5647 

3.5648 

3.5649 

3.5650 

3.5651 

3.5653 

3.5654 

3.5655 

3.5656 

3iJ«>7 

1    20 

3.5658 

3.5660 

3.5661 

3.5662 

3.5663 

3.5664 

3.5666 

3.5667 

3J3668 

3.5661) 

1    30 

3.5670 

3.5671 

3.5673 

3.5674 

3.5675 

3.5676 

3.5677 

3.5678 

3.5680 

3.5681 

1    40 

3.5682 

3.5683 

3.5684 

3.5686 

3.5687 

3.5688 

3.5689 

3.5690 

3.56.)1 

3.56!rj 

1    50 

3.5694 

3.5695 

3.5696 

3.5697 

3.5698 

3.5700 

3.5701 

3i>702 

3J>703 

3.5704 

12      0 

3,5705 

3.5707 

3.5708 

3.5709 

3.5710 

3.5711 

3.5712 

3.5714 

3X>715 

3.5716 

2    10 

3.5717 

3.5718 

3.5719 

3.5721 

3.5722 

3.5723 

3.5724 

3.5725 

3.5726 

3.5728 

2    20 

3.5729 

3.5730 

3.5731 

3.5732 

3.5733 

3.5735 

3.5736 

3.57*37 

3.5738 

3.5r.l9 

2    30 

3.5740 

3.5741 

3.5743 

3.5744 

3.5745 

3.5746 

3.5747 

3J>748 

3.5750 

3.5751 

2    40 

3.5752 

3.5753 

3.5754 

3.5755 

3.5756 

3.5758 

3.5759 

3.5760 

3.5761 

3.5762 

2    50 

3.5763 

3.5765 

3.5766 

3.5767 

3.5768 

3.5769 

3.5770 

3.5771 

3.5773 

3.5774 

13      0 

3.5775 

3.5776 

3.5777 

3.5778 

3.5780 

3.5781 

3.5782 

3J>783 

3.5784 

3.5785 

3    10 

3.5786 

3.5788 

3.5789 

3.5790 

3.5791 

3.5792 

3.5793 

3.5794 

3.5796 

3.5797 

3    20 

3.5798 

3.5799 

3.5800 

3.5801 

3.5802 

3.5804 

3.5805 

3.5806 

3.5807 

3Ai08 

3    30 

3.5809 

3^3810 

3.5812 

3.5813 

34>814 

3J>815 

3.5816 

3.5817 

3.5818 

3.5819 

3    40 

3.5821 

3.5822 

3.5823 

3.5824 

3.5825 

3.5826 

3.5827 

3.5829 

3.5830 

3.5831 

3    50 

3.5832 

3.5833 

3.5834 

3.5835 

3.5837 

3.5838 

3.5839 

3.5840 

3.5841 

3.5842 

1      4      0 

3.5843 

3.5844 

3.5846 

3.5847 

3.5848 

3.5849 

3.5850 

3.5851 

3.5852 

3.5853 

4    10 

3.5855 

3.5856 

3.5857 

3.5858 

3.5859 

3.5860 

3.5861 

3.5862 

3.5864 

3.5865 

4    20 

3.5866 

3.5867 

3.5868 

3.5869 

3.5870 

3.5871 

3.5873 

3.5874 

3.5875 

3.5876 

4    30 

3.5877 

3.5878 

3.5879 

3.5880 

3.5882 

3.5883 

3.5884 

3.5885 

3.5886 

3A^  1 

4    40 

3.5888 

3.5889 

3.5891 

3.5892 

3.5893 

3.5894 

3.5895 

3.5896 

3.5897 

3.5896  ' 

4    50 

3.5899 

3.5901 

3.5902 

3.5903 

3.5904 

3.5905 

3.5906 

3.5907 

3J>908 

3^10 

15      0 

3.5911 

3.5912 

3.5913 

3.5914 

3.5915 

3.5916 

3.5917 

3.5918 

3.5920 

3.5921 

5    10 

3.5922 

3.5923 

3.5924 

3.5925 

3.5926 

3.5927 

3.5928 

3.5930 

3i>931 

3.5932 

5    20 

3.5833 

3.5934 

3.5935 

3.5936 

3.5937 

3.5938 

3.5940 

3.5941 

3.5942 

3.5943 

5    30 

3.5944 

3.5945 

3.5946 

3.5947 

3.5948 

3.5949 

3.5951 

3.5952 

3.5953 

3.5954 

5    40 

3.5955 

3.5956 

3.5957 

3.5958 

3.5959 

3.5960 

3.5962 

3.5963 

3^964 

3.5965 

5    50 

3.5966 

3.5967 

3.5968 

3.5969 

3.5970 

3.5971 

3.5973 

3.5974 

3.5975 

3.5976 

16      0 

3.5977 

3.5978 

3.5979 

3.5980 

3.5981 

3.5982 

3.5984 

3.5985 

3.5986 

3.5987 

6    10 

3.5988 

3.5989 

3.5990 

3.5991 

3.5992 

3.5993 

3.5994 

3.5996 

3.5997 

3.5998 

6    20 

3.5999 

3.6000 

3.6001 

3.6002 

3.6003 

3.6004 

3.6005 

3.6006 

3.6008 

3.6009 

6    30 

3.6010 

3.6011 

3.6012 

3.6013 

3.6014 

3.6015 

3.6016 

3.6017 

3.6018 

3.6020 

6    40 

3.6021 

3.6022 

3.6023 

3.6024 

3.6025 

3.6026 

3.6027 

3.6028 

3.6029 

3.6030 

6    50 

3.6031 

3.6033 

3.6034 

3.6035 

3.6036 

3.6037 

3.6038 

3.6039 

3.6040 

3.6041 

1      7      0 

3.6042 

3.6043 

3.6044 

3.6046 

3.6047 

3.6048 

3.6049 

3.6050 

3.6051 

3.6052  1 

7    10 

3.6053 

3.6054 

3.6055 

3.6056 

3.6057 

3.6058 

3.6060 

3.6061 

3.6062 

3.6063  1 

7    20 

3.6064 

3.6065 

3.6066 

3.6067 

3.6068 

3.6069 

3.6070 

3.6071 

3.6072 

3.60rJ  i 

7    30 

3.6075 

3.6076 

3.6077 

3.6078 

3.6079 

3.6080 

3.6081 

3.6082 

3.6083 

3.6084 

7    40 

3.6085 

3.6086 

3.6087 

3.6088 

3.6090 

3.6091 

3.6092 

3.6093 

3.6094 

3.6095 

7    50 

3.6096 

3.6097 

3.6098 

3.6099 

3.6100 

3.6101 

3.6102 

3.6103 

3.6104 

3.6106 

18      0 

3.6107 

3.6108 

3.6109 

3.6110 

3.6111 

3.6112 

3.6113 

3.6114 

3.6115 

3.6116 

8    10 

3.6117 

3.6118 

3.6119 

3.6120 

3.6121 

3.6123 

3.6124 

3.6125 

3.6126 

3.6127  . 

8    2d 

3.6128 

3.6129 

3.6130 

3.6131 

3.6132 

3.6133 

3.6134 

3.6ia-) 

3.6136 

3.61  :J7 

8    30 

3,6i:i8 

3.6139 

3.6141 

3.6142 

3.6143 

3.6144 

3.6145 

3.6146 

3.6147 

3.6148 

8    40 

3,6149 

3.6150 

3.6151 

3.6152 

3.6153 

3.6154 

3.6155 

3.6156 

3.6157 

3.6158 

8    50 

3.6160 

3.6161 

3.6162 

3.6163 

3.61(>4 

3.6165 

3.6166 

3.6167 

3.6168 

3.616J ; 

1      1»      0 

3.6170 

3.6171 

3.6172 

3.6173 

3.6174 

3.6175 

3.6176 

3.6177 

3.6178 

3.6179  1 

I)    10 

3.6180 

'    3.6182 

3.6183 

3.6184 

3.6185 

3.6186 

3.6187 

3.6188 

3.6189 

3.6190  ! 

!)    20 

3.6191 

3.6192 

3.6193 

3.6194 

3.6195 

3.6196 

3.6197 

3.6198 

3.6199 

3.6200 

9    30 

3.6201 

3.6202 

3.6203 

3.6204 

3.6206 

3.6207 

3.6208 

3.6209 

3.6210 

3XJ2I1  , 

9    40 

3.6212 

3.6213 

3.6214 

3.6215 

3.6216 

3.6217 

3.6218 

3.6219 

3.6220 

3.6^1  1 

9    50 

3.6222 

3.6223 

3.6224 

3.6225 

3.6226 

3.6227 

3.6228 

3.6229 

3.6230 

3.62:U 

26 


TABLE  Til. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

1 

1    Arc 

0 

i 

2 

3 

II 

4 

II 

5 

6 

It 

7 

8 

II 

9 

ih.iW  &. 

3.6232 

3.6234 

3.6235 

3.6236 

3.6237 

3.6238 

3.6239 

3.6240 

3.6241 

3.6242 

10 

10 

3.6243 

3.6244 

3.6245 

3.6246 

3.6247 

3.6248 

3.6249 

3.6250 

3.6251 

3.6252 

10 

2J 

3.6253 

3.6254 

3.6255 

3.6256 

3.6257 

3.6258 

3.6259 

3.6260 

?.6261 

3.6262 

10 

30 

3.6263 

3.6264 

34)265 

3.6266 

3.6268 

3.6269 

3.6270 

3.6271 

3.6272 

3.6273 

10 

40 

3.6274 

3.6275 

3.627G 

3.6277 

3.6278 

3.6279 

3.6280 

3.6281 

3.6282 

3.6283 

10 

50 

3.6284 

3.6285 

3.6286 

3.6287 

3.6288 

3.6289 

3.6290 

3.62<)1 

3.6292 

3.6293 

1  11 

0 

3.6294 

3.6295 

3.6296 

3.6297 

3.6298 

3.6299 

3.6300 

3.6301 

3.6302 

3.6303 

u 

10 

3.6304 

3.6305 

3.6306 

3.6307 

3.6308 

3.6309 

3.6310 

3.6311 

3.6312 

3.6313 

n 

20 

3.6314 

3.6315 

3.6316 

3.6317 

3.6318 

3.6320 

3.6321 

3.6322 

3;6323 

3.6324 

11 

3D 

3.6325 

3.6326 

3.6327 

3.6328 

3.6:m 

3.6330 

3.6331 

3.6332 

3.6333 

3.6334 

11 

40 

3.6335 

3.6336 

3.6337 

3.6338 

3.6339 

3.6340 

3.6341 

3.6342 

3.6343 

3.6344 

11 

50 

3.6345 

3.6346 

3.6347 

3.6348 

3.6349 

3.6350 

3.6351 

3.6352 

3.6353 

3.6354 

1  12 

0 

3.6355 

3.6356 

3.6357 

3.6358 

3.6359 

3.6360 

3.6361 

3.6362 

3.6363 

3.6364 

12 

10 

3.6365 

3.6366 

3.6367 

3.6368 

3.6369 

3.6370 

3.6371 

3.6372 

3.6373 

3.6374 

12 

20 

3.6375 

3.6376 

3.6377 

3.6378 

3.6379 

3.6380 

3.6381 

3.6382 

3.6383 

3.6384 

12 

30 

3.6385 

3.6386 

3.6387 

3.6388 

3.6389 

3.6390 

3.6391 

3.6392 

3.6303 

3.6394 

12 

40 

3.6395 

3.6396 

3.6397 

3.6398 

3.6399 

3.6400 

3.6401 

3.6402 

3.6403 

3.6404 

12 

50 

3.6405 

3.6406 

3.6407 

3.6408 

3.6409 

3.6410 

3.6411 

3.6412 

3.6413 

3.6414 

1  13 

0 

3.6415 

3.6416 

3.6417 

3.6418 

3.6419 

3.6420 

3.6421 

3.6422 

3.6423 

3.6424 

13 

10 

3.6425 

3.6426 

3.6427 

3.6428 

3.6429 

3.6430 

3.6431 

3.6432 

3.6433 

3.6434 

13 

20 

3.6435 

3.6436 

3.6437 

3.6437 

3.6438 

3.6439 

3.6440 

3.6441 

3.6442 

3.6443 

13 

30 

3.6444 

3.6445 

3.6446 

3.6447 

3.6448 

3.6449 

3.6450 

3.6451 

3.6452 

3.6453 

13 

40 

3.6454 

3.6455 

3.6456 

3.6457 

3.6458 

3.6459 

3.6460 

3.6461 

3.6462 

3.6463 

13 

50 

3.6464 

a6465 

3.6466 

3.6467 

3.6468 

3.6469 

3.6470 

3.6471 

3.6472 

3.6473 

1  14 

0 

3.6474 

3.6475 

3.6476 

3.6477 

3.6478 

3.6479 

3.6480 

3.6481 

3.6482 

3.6483 

14 

10 

3.6484 

3.6485 

3.6486 

3.6487 

3.6488 

3.6488 

3.6489 

3.6490 

3.6491 

3.6492 

14 

20 

3.6493 

3.6494 

3.6495 

3.6496 

3.6497 

3.6498 

3.6499 

3.6500 

3.6501 

3.6502 

14 

30 

3.6503 

3.6504 

3.6505 

3.6506 

3.6507 

3.6508 

3.6509 

3.6510 

3.6511 

3.6512 

14 

40 

3.6513 

3.6514 

3.6515 

3.6516 

3.6517 

3.6518 

3.6519 

3.6520 

3.6521 

3.6521 

14 

50 

3.6522 

3.6523 

3.6524 

3.6525 

3.6526 

3.6527 

3.6528 

3.6529 

3.6530 

3.6531 

1  15 

0 

3.6532 

3.6533 

3.6534 

3.6535 

3.6536 

3.6537 

3.6538 

3.6539 

3.6540 

3.6541 

15 

10 

3.6542 

3.6543 

3.6544 

3.6545 

3.6546 

3.6547 

3.6548 

3.6549 

3.6549 

3.6550 

15 

20 

3.6551 

3.6552 

3.6553 

3.6554 

3.6555 

3.6556 

3.6557 

3.6558 

3.6559 

3.6560 

15 

30 

3.6561 

3.6562 

3.6563 

3.6564 

3.6565 

3.6566 

3.6567 

3.6568 

3.6569 

3.6570 

15 

40 

3.6571 

3.6572 

3.6572 

3.6573 

3.6574 

3.6575 

3.6576 

3.6577 

3.6578 

3.6579 

15 

50 

3.6580 

3.6581 

3.6582 

3.6583 

3.6584 

3.6585 

3.6586 

3.6587 

3.6588 

3.6589 

1  16 

0 

3.6590 

3.6591 

3.6592 

3.6593 

3.6593 

3.6594 

3.6595 

3.6596 

3.6597 

3.6598 

16 

10 

3.6599 

3.6600 

3.6601 

3.6602 

3.6603 

3.6601 

3.6605 

3.6606 

3.6607 

3.6608 

16 

20 

3.6609 

3.6610 

3.6611 

3.6611 

3.6612 

3.6613 

3.6614 

3.6615 

3.6616 

3.6617 

16 

30 

3.6618 

3.6619 

3.6620 

3.6621 

3.6622 

3.6623 

3.6624 

3.6625 

3.6626 

3.6627 

16 

40 

3.6628 

3.6629 

3.6629 

3.6630 

3.6631 

3.6632 

3.6633 

3.6634 

3.6635 

3.6636 

16 

50 

3.6637 

3.6638 

3.6639 

3.6640 

3.6641 

3.6642 

3.6643 

3.6644 

3.6645 

3.6645 

1  17 

0 

3.6646 

3.6647 

3.6648 

3.6649 

3.6650 

3.6651 

3.6652 

3.6653 

3.6654 

3.6655 

17 

10 

3.6656 

3.6657 

3.6658 

3.6659 

3.6660 

3.6660 

3.6661 

3.6662 

3.6663 

3.6664 

17 

20 

3.6665 

3.6666 

3.6667 

3.6668 

3.6669 

3.6670 

3.6671 

3.6672 

3.6673 

3.6674 

17 

30 

3.6675 

3.6675 

3ii676 

3.6677 

3.6678 

3.6679 

3.6680 

3.6681 

3.6682 

3.6683 

17 

40 

3.6684 

3.6685 

3.6686 

3.6687 

3.6688 

3.6689 

3.6689 

3.6690 

3.6691 

3.6692 

17 

50 

3.6693 

3.6694 

3.6695 

3.6696 

3.6697 

3.6698 

3.6699 

3.6700 

3.6701 

3.6702 

1  18 

0 

3.6702 

5.6703 

3.6704 

3.6705 

3.6706 

3.6707 

3.6708 

3.6709 

3.6710 

3.6711 

18 

10 

3.6712 

3.6713 

3.6714 

3.6715 

3.6715 

3.6716 

3.6717 

3.6718 

3.6719 

3.6720 

18 

20 

3^21 

3.6722 

3.6723 

3.6724 

3.6725 

3.6726 

3.6727 

3.6727 

3.6728 

3.6729 

18 

30 

3.6730 

3.6731 

3.6732 

3.6733 

3.6734 

3.6735 

3.6736 

3.6737 

3.6738 

3.6738 

18 

40 

3.6739 

3.6740 

3.6741 

3.6742 

3.6743 

3.6744 

3.6745 

3.6746 

3.6747 

3£748 

18 

50 

3.6749 

3.6750 

3.6750 

3.6751 

3.6752 

3.6753 

3.6754 

3.6755 

3.6756 

3.6757 

1  19 

0 

3.6758 

3.6759 

3.6760 

3.6761 

3.6761 

3.6762 

3.6763 

3.6764 

3.6765 

3.6766 

19 

10 

3.6767 

3.6768 

3.6769 

3.6770 

3.6771 

3.6772 

3.6772 

3.6773 

3.6774 

3.6775 

19 

20 

3.6776 

3.6777 

3.6778 

3.6779 

3.6780 

3.6781 

3.6782 

3.6782 

3.6783 

3.6784 

19 

30 

3.6785 

3.6786 

3.6787 

3.6788 

3.6789 

3.6790 

3.6791 

3.6792 

3.6792 

3.6793 

19 

40 

3.6794 

3.6795 

3.6796 

3.6797 

3.6798 

3.6799 

3.6800 

3.6801 

3.6802 

3.68>12 

19 

50 

3.6803 

3.6804 

3.6805 

3.6806 

3.6807 

3.6808 

3.6809 

3.6810 

3.6811 

3.6812 

27 


TABLE  Til. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.           | 

Arc 

0 

i 

2 

3 

4 

5 

6 

n 

7 

8 

9 

tn^abm.  L 

3.6812 

3.6813 

3.6814 

3.6815 

3.6816 

3.6817 

3.6818 

3.6819 

3.6820 

3.6821  ' 

90 

10 

3.6821 

3.6822 

3.6823 

3.6824 

3.6825 

3.6826 

3.6827 

3.6828 

3.6829 

3.6830  : 

30 

20 

3.6830 

3.6831 

3.6832 

3.6833 

3.6834 

3.6835 

3.6836 

3.6837 

3.6838 

3.6839  , 

20 

30 

3.6839 

3.6840 

3.6841 

3.6842 

3.6843 

3.6844 

3.6845 

3.6846 

8.6847 

3.6848  I 

20 

40 

3.6848 

3.6849 

3.6850 

3.6851 

3.6852 

3.6853 

3.6854 

3.6855 

3.6856 

3.6857 

20 

50 

3.6857 

3.6858 

3.6859 

3.6860 

3.6861 

3.6862 

3.6863 

3.6864 

3.6865 

3.68^ 

1  21 

0 

3.6866 

3.6867 

3.6868 

3.6869 

3.6870 

3.6871 

3.6872 

3.6873 

3.6874 

3,6874 

21 

10 

3.6875 

3.6876 

3.6877 

3.6878 

3.6879 

3.6880 

3.6881 

3.6882 

3.6882 

3j6883 

21 

20 

3.6884 

3.6885 

3.6886 

3.6887 

3.6888 

3.6889 

3.6890 

3.6890 

3.6891 

3.6892 

21 

30 

3.6893 

3.6894 

3.6895 

3.6896 

3.6897 

3.6898 

3.68J)8 

3.6899 

3.6900 

3.6901 

21 

40 

3.6902 

3.6903 

3.6904 

3.6905 

5.69C6 

3.6906 

3.6907 

3.6906 

3.6909 

3.6910 

21 

50 

3.6911 

3.6912 

3.6913 

3.6913 

3.6914 

3.6915 

3.6916 

3.6917 

3.6918 

3.6919 

1  22 

0 

3.6920 

3.6921 

3.6921 

3.6922 

3.6923 

3.6924 

3.6925 

3.6926 

3.6927 

3.6928 

22 

10 

3.6928 

3.6929 

3.6930 

3.6931 

3.6932 

3.6933 

3.6934 

3.6935 

3.6936 

3.6936 

22 

20 

3.6937 

3.6938 

3.6939 

3.6940 

3.6941 

3.6942 

3.6943 

3.6943 

3.6944 

3.6945 

22 

30 

3.6946 

3.6947 

3.6948 

3.6949 

3.6950 

3.6950 

3.6951 

3.6952 

3.6953 

3.6954 

22 

40 

3.6955 

3.6956 

3.6957 

3.6957 

3.6958 

3.6959 

3.6960 

3.6961 

3.6962 

3.6963 

22 

50 

3.6964 

3.6964 

3.6965 

3.6966 

3.6967 

3.6968 

3.6969 

3.6970 

3.6971 

3.6971 

1  23 

0 

3.6972 

3.6973 

3.6974 

3.6975 

3.6976 

3.6977 

3.6978 

3.6978 

3.6979 

3.6980 

23 

10 

3.6961 

3.6982 

3.6983 

3.6984 

3.6984 

3.6985 

3.6986 

3.6J)87 

3.6988 

3.6989 

23 

20 

3.6990 

3.6991 

3.6991 

3.6992 

3.6993 

3.6994 

3.6995 

3.69!)6 

3.6997 

3.6998 

23 

30 

3.6998 

3.6999 

3.7000 

3.7001 

3.7002 

3.7003 

3.7004 

3.7004 

3.7005 

3.7006  ^ 

23 

40 

3.7007 

3.7008 

3.7009 

3.7010 

3.7010 

3.7011 

3.7012 

3.7013 

3.7014 

3.7015 

23 

50 

3.7016 

3.7017 

3.7017 

3.7018 

3.7019 

3.7020 

3.7021 

3.7022 

3.7023 

3.7023  ; 

1  24 

0 

3.7024 

3.7025 

3.7026 

3.7027 

3.7028 

3.7029 

3.7029 

3.7030 

3.7031 

3.7032  ! 

24 

10 

3.7033 

3.7034 

3.7035 

3.7035 

3.7036 

3.7037 

3.7038 

3.7039 

3.7040 

3.7041 

24 

20 

3.7042 

3.7042 

3.7043 

3.7044 

3.7045 

3.7046 

3.7047 

3.7048 

3.7048 

3.7049 

24 

30 

3.7050 

3.7051 

3.7052 

3.7053 

3.7054 

3.7054 

3.7055 

3.7056 

3.7057 

3.7058 

24 

40 

3.7059 

3.7060 

3.7060 

3.7061 

3.7062 

3.7063 

3.7064 

3.7065 

3.7065 

3.7066 

24 

50 

3.7067 

3.7068 

3.7069 

3.7070 

3.7071 

3.7071 

3.7072 

3.7073 

3.7074 

3.7075 

1  25 

0 

3.7076 

3.7077 

3.7077 

3.7078 

3.7079 

3.7080 

3.7081 

3.7082 

3.7083 

3.7083 

25 

10 

3.7084 

3.7085 

3.7086 

3.7087 

3.7088 

3.7088 

3.7089 

3.7090 

3.7091 

3.7092 

25 

20 

3.7093 

3.7094 

3.7094 

3.7095 

3.7096 

3.7097 

3.7098 

3.7099 

3.7099 

3.7100 

25 

30 

3.7101 

3.7102 

3.7103 

3.7104 

3.7105 

3.7105 

3.7106 

3.7107 

3.7108 

3.7109 

25 

40 

3.7110 

3.7110 

3.7111 

3.7112 

3.7113 

3.7114 

3.7115 

3.7116 

3.7116 

3.7117 

25 

50 

3.7118 

3.7119 

3.7120 

3.7121 

3.7121 

3.7122 

3.7123 

3.7124 

3.7125 

3.7126 

1  26 

0 

3.7126 

3.7127 

3.7128 

3.7129 

3.7130 

3.7131 

3.7182 

3.7132 

3.7133 

3.7134 

26 

10 

3.7135 

3.7136 

3.7137 

3.7137 

3.7138 

3.7139 

3.7140 

3.7141 

3.7142 

3.7142 

26 

20 

3.7143 

3.7144 

3.7145 

3.7146 

3.7147 

3.7147 

3.7148 

3.7149 

3.7150 

3.7151 

26 

30 

3.7152 

3.7153 

3.7153 

3.7154 

3.7155 

3.7156 

3.7157 

3.7158 

3.7158 

3.7159 

26 

40 

3.7160 

3.7161 

3.7162 

3.7163 

3.7163 

3.7164 

3.7165 

3.7166 

3.7167 

3.7168 

26 

50 

3.7168 

3.7169 

3.7170 

3.7171 

3.7172 

3.7173 

3.7173 

3.7174 

3.7175 

3.7176  1 

1  27 

0 

3.7177 

3.7178 

3.7178 

3.7179 

3.7180 

3.7181 

3.7182 

3.7183 

3.7183 

3.7184 

27 

10 

3.7185 

3.7186 

3.7187 

3.7188 

3.7188 

3.7189 

3.7190 

3.7191 

3.7192 

3.7192 

27 

20 

3.7193 

3.7194 

3.7195 

3.7196 

3.7197 

3.7197 

3.7198 

3.7199 

3.7200 

3.7201 

27 

30 

3.7202 

3.7202 

3.7203 

3.7204 

3.7205 

3.7206 

3.7207 

3.72t)7 

3.72J8 

3.7209 

27 

40 

3.7210 

3.7211 

3.7212 

3.7212 

3.7213 

3.7214 

3.7215 

3.7216 

3.7216 

3.7217 

27 

50 

3.7218 

3.7219 

3.7220 

3.7221 

3.7221 

3.7222 

3.7223 

3.7224 

3.7225 

3.7226 

1  28 

0 

3.7226 

3.7227 

3.7228 

3.7229 

3.7233 

3.7230 

3.7231 

3.7232 

3.7233 

3.7234 

28 

10 

3.7235 

3.7235 

3.72:^ 

3.7237 

3.7238 

3.7239 

3.7239 

3.7240 

3.7241 

3.7242; 

28 

20 

3.7243 

3.7244 

3.7244 

3.7245 

3.7246 

3.7247 

3.7248 

3.7248 

3.7249 

3.7250 

28 

30 

3.7251 

3.7252 

3.7253 

3.7253 

3.7254 

3.7255 

3.7256 

3.7257 

3.7257 

3.7258 

28 

40 

3.7259 

3.7260 

3.7261 

3.7262 

3.7262 

3.7263 

3.7264 

3.7265 

3.7266 

3.7266 

28 

50 

3.7267 

3.7268 

3.7269 

3.7270 

3.7271 

3.7271 

3.7272 

3.7273 

3.7274 
3.7282 

3.7275 

1  29 

0 

3.7275 

3.7276 

3.7277 

3.7278 

3.7279 

3.7279 

3.7280 

3.7281 

3.72b3 

29 

10 

3.7284 

3.7284 

3.7285 

3.7286 

3.7287 

3.7288 

3.7288 

3.7289 

3.7290 

3.7291 

29 

20 

3.7292 

3.7292 

3.72!)3 

3.7294 

3.7295 

3.7296 

3.72J7 

3.7297 

3.7298 

3.7299 

29 

30 

3.7300 

3.7301 

3.7301 

3.7302 

3.7303 

3.7304 

3.7305 

3.7305 

3.7306 

3.7307 

29 

40 

3.7308 

3.7309 

3.7309 

3.7310 

3.7311 

3.7312 

3.7313 

3.7313 

3.7314 

3.7315 

29 

50 

3.7316 

3.r317 

3.7317 

3.7318 

3.7319 

3.7320 

3.7321 

3.7322 

3.7322 

3.7323 

28 


TABLE  YII. 


LOGAIUTIIM8  OF  6MALL  ARCS  IN  SPACE  OR  T1M£L           { 

u 

II 

// 

// 

// 

II 

II 

// 

1, 

H 

Arc 

0 

1 
.3.7335 

2 

3 
3.7336 

4 

5 

6 

7 

8 

9 

O    #      II 

lh.30in.  U*. 

3.7334 

3.7326 

3.7337 

3.7338 

3.'«329 

3.7330 

3.r330 

3.7331 

30 

10 

3.7332 

3.7333 

3.7334 

3.7334 

3.7335 

3.7336 

&./337 

3.7338 

3.7338 

3.7339 

30 

30 

3.r340 

3.7341 

3.7342 

3.7342 

3.7343 

3.7344 

3.7345 

3.7346 

3.7346 

3.7347 

30 

30 

3.7348 

3.7;M9 

3.7350 

3.7350 

3.7351 

3.7352 

3.7353 

3.7354 

3.7354 

3.7355 

30 

40 

3.7356 

3.7357 

3.7358 

3.7358 

3.r359 

3.7360 

3.7361 

3.7362 

3.7363 

3.7363 

30 

50 

3.7364 

3.7365 

3.7366 

3.7366 

3.7367 

3.7368 

3.7369 

3.7370 

3.7370 

3.7371 

1  31 

0 

3.7373 

3.7373 

3.7374 

3.7374 

3.7375 

3.7376 

3.7377 

3.7377 

3.7378 

3.7379 

31 

10 

3.7380 

3.7381 

3.7381 

3.7382 

3.7383 

3.7384 

3.7385 

3.7385 

3.7386 

3.7387 

31 

30 

3.7388 

3.7389 

3.7389 

3.7390 

3.7391 

3.7392 

3.7393 

3.7393 

3.7394 

3.7395 

31 

30 

3.7396 

3.7397 

3.7397 

3.7398 

3.7399 

3.7400 

3.7400 

3.7401 

3.7403 

3.7403 

31 

40 

3.7404 

3.7404 

3.7405 

3.7406 

3.7407 

3.7408 

3.7408 

3.7409 

3.7410 

3.7411 

31 

50 

3.7413 

3.7413 

3,7413 

3.7414 

3.7415 

3.7415 

3.7416 

3.7417 

3.7418 

3.7419 

1  33 

0 

3.7419 

3.7430 

3.7431 

3.7422 

3.7433 

3.7433 

3.7424 

3.7435 

3.7436 

3.7426 

33 

10 

3.7427 

3.7438 

3.7429 

3.7430 

3.7430 

3.7431 

3.7432 

3.7433 

3.7434 

3.7434 

33 

30 

3.7435 

3.7436 

3.7437 

3.7437 

3.7438 

3.7439 

3.7440 

3.7441 

3.7441 

3.7442 

33 

30 

3.7443 

3.7444 

3.7444 

3.7445 

3.7446 

3.7447 

3.7448 

3.7448 

3.7449 

3.7450 

33 

40 

3.7451 

3.7452 

3.7452 

3.7453 

3.7454 

3.7455 

3.7455 

3.7456 

3.7457 

3.7458 

33 

50 

3.7459 

3.7459 

3.7460 

3.7461 

3.7462 

3.7462 

3.7463 

3.7464 

3.7465 

3.7466 

1  33 

0 

3.7466 

3.7467 

3.7468 

3.7469 

3.7469 

3.7470 

3.7471 

3.7472 

3.7473 

3.7478 

33 

10 

3.7474 

3.7475 

3.7476 

3.7476 

3.7477 

3.7478 

3.7479 

3.7480 

3.7480 

3.7481 

33 

30 

3.7483 

3.7483 

3.7483 

3.7484 

3.7485 

3.7486 

3.7487 

3.7487 

3.7488 

3.7489 

33 

30 

3.7490 

3.7490 

3.7491 

3.7492 

3.7493 

3.7493 

3.7494 

3.7495 

3.7496 

3.7497 

33 

40 

3.7497 

3.7498 

3.7499 

3.7500 

3.7500 

3.7501 

3.7502 

3.7503 

3.7504 

3.7504 

33 

50 

3.7505 

3.7506 

3.7507 

3.7507 

3.7508 

3.7509 

3.7510 

3.7510 

3.7511 

3.7512 

1  34 

0 

3.7513 

3.7514 

3.7514 

3.7515 

3.7516 

3.7517 

3.7517 

3.7518 

3.7619 

3.7520 

34 

10 

3.7530 

3.7521 

3.7522 

3.7523 

3.7524 

3.7524 

3.7525 

3.7526 

3.7527 

3.7527 

34 

30 

3.7528 

3.7529 

3.7530 

3.7530 

3.7531 

3.7532 

3.7533 

3.7534 

3.7534 

3.7535 

34 

30 

3.7536 

3.7537 

3.7537 

3.7538 

3.7539 

3.7540 

3.7540 

3.7541 

3.7543 

3.7543 

34 

40 

3.7543 

3.7544 

3.7545 

3.7546 

3.7547 

3.7547 

3.7548 

3.7549 

3.7550 

3.7550 

34 

50 

3.7551 

3.7552 

3.7553 

3.7553 

3.7554 

3.7555 

3.7556 

3.7556 

3.7557 

3*7558 

1  35 

0 

3.7559 

3.7560 

3.7560 

3.7561 

3.7562 

3.7563 

3.7563 

3.7564 

3.7565 

3.7566 

35 

10 

3.7566 

3.7567 

3.7568 

3.7569 

3.7569 

3.7570 

3.7571 

3.7572 

3.7572 

3.7573 

35 

30 

3.7574 

3.7575 

3.7575 

3.7576 

3.7577 

3.7578 

3.7579 

3.7579 

3.7580 

3.7581 

35 

30 

3.7583 

3.7582 

3.7583 

3.7584 

3.7585 

3.7585 

3.7586 

3.7587 

3.7588 

3.7588 

35 

40 

3.7589 

3.7590 

3.7591 

3.7591 

3.7593 

3.7593 

3.7594 

3.7594 

3.7595 

3.7596 

35 

50 

3.7597 

3.7597 

3.7598 

3.7599 

3.7600 

3.7600 

3.7601 

3.7602 

3.7603 

3.7603 

1  36 

0 

3.7604 

3.7605 

3.7606 

3.7606 

3.7607 

3.7608 

3.7609 

3.7609 

3.7610 

3.T6U 

36 

10 

3.7613 

3.7613 

3.7613 

3.7614 

3.7615 

3.7616 

3.7616 

3.7617 

3.7618 

3.7619 

36 

30 

3.7619 

3.7620 

3.7621 

3.7623 

3.7622 

3.7623 

3.7624 

3.7625 

3.7623 

3.7626 

36 

30 

3.7627 

3.7628 

3.7628 

3.7629 

3.7630 

3.7631 

3.7631 

3.7632 

3.7633 

3.7634 

36 

40 

3.7634 

3.7635 

3.7636 

3.7637 

3.7637 

3.7638 

3.7639 

3.7640 

3.7640 

3.7641 

36 

50 

3.7643 

3.7643 

3.7643 

3.7644 

3.7645 

3.7645 

3.7646 

3.7647 

3.7648 

3.7648 

1  37 

0 

3.7649 

3.7650 

3.7651 

3.7651 

3.7652 

3.7653 

3.7654 

3.7654 

3.7655 

3.7656 

37 

10 

3.7657 

3.7657 

3.7658 

3.7659 

3.7660 

3.7660 

3.7661 

3.7ee« 

3.7663 

3.7663 

37 

30 

3.7664 

3.7665 

3.7666 

3.7666 

3.7667 

3.7668 

3.7669 

3.7669 

3.7670 

3.7671 

37 

30 

3.7672 

3.7672 

3.7673 

3.7674 

3.7675 

3.7675 

3.7676 

3.7677 

3.7677 

3.7678 

37 

40 

3.7679 

3.7680 

3.7680 

3.7681 

3.7683 

3.7683 

3.7683 

3.7684 

3.7685 

3.7686 

37 

50 

3.7686 

3.7687 

3.7688 

3.7689 

3.7689 

3.7690 

3.7691 

3.7693 

3.7693 

3J693 

1  38 

0 

3.7694 

3.7695 

3.7695 

3.7696 

3.7697 

3.7697 

3.7698 

3.7699 

3.7700 

3.7700 

38 

10 

3.7701 

3.7702 

3.7703 

3.7703 

3.7704 

3.7705 

3.7706 

3.7706 

3.7707 

3.7708 

38 

30 

3.7709 

3.7709 

3.7710 

3.7711 

3.7711 

3.7712 

3.7713 

3.7714 

3.7714 

3.7715 

38 

30 

3.7716 

3.7717 

3.7717 

3.7718 

3.7719 

3.7720 

3.7720 

3.7721 

3.7733 

3.7722 

38 

40 

3.7733 

3.7724 

3.7725 

3.7735 

3.7736 

3.7727 

3.7728 

3.7788 

3.7739 

3.7730 

38 

50 

3.7731 

3.7731 

3.7732 

3.7733 

3.7r33 

3.7734 

3.7735 

3.7736 

3.7736 

3.7737 

1  89 

0 

3.7738 

3.7739 

3.7739 

3.7740 

3.7741 

3.7742 

3.7743 

3.7743 

3.7744 

3.7744 

39 

10 

3.7745 

3.7746 

3.7747 

3.7747 

3.7748 

3.7749 

3.7750 

3.7750 

3.7751 

3.7752 

39 

30 

3.7752 

3.7753 

3.7754 

3.7755 

3.7755 

3.7756 

3.7757 

3.7758 

3.7758 

3.7759 

39 

30 

3.7760 

3.7760 

3.7761 

3.7763 

3.7763 

3.7763 

3.7764 

3.7765 

3.7766 

3.7766 

39 

40 

3.7767 

3.7768 

3.7768 

3.7769 

3.7770 

3.7771 

3.7771 

3.7773 

3.7773 

3.7774 

89 

50 

3.7774 

3.7775 

3.7776 

3.7776 

37777 

3.7778 

3.7779 

3.7779 

3.7780 

3.7781 

39 


TABLE  YII. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Are. 

0 

1 

2 

3 

4 

5 

6 

7 

II 

8 

It 

9 

Ih.4'00,.  UK. 

3.7782 

3.7782 

3.7783 

3.7784 

3.7784 

3.7785 

3.7786 

3J787 

3.7787 

3.7738 

40  10 

3.7789 

3.7789 

3.7790 

3.7791 

3.7792 

3.7792 

3.7793 

3.7794 

3.7795 

3.7795  1 

40  20 

3.7796 

3.7797 

3.7797 

3.7798 

3.7799 

3.7800 

3.7800 

3.7801 

3.78i)2 

3.7802  ' 

40  30 

3.7803 

3.7804 

3.7805 

3.7805 

3.7806 

3.7807 

3.7807 

3.7808 

3.7809 

3.7810 

40  40 

3.7810 

3.7811 

3.7812 

3.7813 

3.7813 

3.7814 

3.7815 

3.7815 

3.7816 

3.7817 

40  50 

3.7818 

3.7818 

3.7819 

3.7820 

3.7820 

3.7821 

3.7822 

37823 

3.7823 

3.7b-i4 

1  41   0 

3.7825 

3.7825 

3.7826 

3.7827 

3.7828 

3.7828 

3.7829 

3.7830 

3.7830 

3.7831 

41  10 

3.7832 

3.7833 

3.7833 

3.7834 

3.7835 

3.7835 

3.7836 

3.7837 

3.7838 

3.7838 

41  20 

3.7839 

3.7840 

3.7840 

3.7841 

3.7842 

3.7843 

3.7843 

3.7844 

3.7845 

3.7845 

41  30 

3.7846 

3.7847 

3.7848 

3.7848 

3.7849 

3.7850 

3.7850 

3.7851 

3.7852 

3.7853 

41  40 

3.7853 

3.7854 

3.7855 

3.7855 

3.7856 

3.7857 

3.7858 

3.7858 

3.7859 

3.7860 

41  50 

3.7860 

3.7861 

3.7862 

3.7863 

3.7863 

3.7864 

3.7865 

3.7865 

3.7866 

3.7867 

1  42   0 

3.7868 

3.7868 

3.7869 

3.7870 

3-7870 

3.7871 

3.7872 

3.7872 

3.7873 

3.7874 

42  10 

3.7875 

3.7875 

3.7876 

3.7877 

3.7877 

3.7878 

3.7879 

3.7880 

3.7880 

3.7881 

42  20 

3.7882 

3.7882 

3.7883 

3.7884 

3.7885 

3.7885 

3.7886 

3.7887 

3.7887 

3.7888  . 

42  30 

3.7889 

3.7889 

3.7890 

3.7891 

3.7892 

3.7892 

3.7893 

3.7894 

3.7894 

3.7895 

42  40 

3.7896 

3.7897 

3.7897 

3.7898 

3.7899 

3.7899 

3.7900 

3.7901 

3.7901 

3.7902 

42  50 

3.7903 

3.7904 

3.7904 

3.7905 

3.7906 

3.7906 

3.7907 

3.7908 

3.7908 

3.7909 

1  43   0 

3.7910 

3.7911 

3.7911 

3.7912 

3.7913 

3.7913 

3.7914 

3.7915 

3.7916 

3.7916 

43  10 

3.7917 

3.7918 

3.7918 

3.7919 

3.7920 

3.7920 

3.7921 

3.7922 

3.7923 

3.7923 

43  20 

3.7924 

3.7925 

3.7925 

3.7926 

3.7927 

3.7927 

3.7928 

3.7929 

3.7930 

3.7930 

43  30 

3.7931 

3.7932 

3.7932 

3.7933 

3.7934 

3.7934 

3.7935 

3.7936 

3.7937 

3.7937 

43  40 

3.7938 

3.7939 

3.7939 

3.7940 

3.7941 

3.7941 

3.7942 

3.7943 

3.7943 

3.7944 

43  50 

3.7945 

3.7946 

3.7946 

3.7947 

3.7948 

3.7948 

3.7949 

3.7950 

3.7950 

3.7951 

1  44   0 

3.7952 

3.7953 

3.7953 

3.7954 

3.7955 

3.7955 

3.7956 

3.7957 

3.7957 

3.7958 

44  10 

3.7959 

3.7959 

3.7960 

3.7961 

3,7962 

3.796^ 

3.7963 

3.7964 

3.7964 

3.7965 

44  20 

3.7966 

3.7966 

3.7967 

3.7968 

3.7969 

3.7969 

3.7970 

3.7971 

3.7971 

3.7972 

44  30 

3.7973 

3.79r3 

3.7974 

3.7975 

3.7975 

3.7976 

3.7977 

3.7978 

3.7978 

3.7979 

44  40 

3.7980 

3.7980 

3.7981 

3.7982 

3.7982 

3.7983 

3.7984 

3.7984 

3.7985 

3.7986 

44  50 

3.7987 

3.7987 

3.7988 

3.7989 

3.7989 

3.7990 

3.7991 

3.7991 

3.7992 

3.7993 

1  45   0 

3.7993 

3.7994 

3.7995 

3.7995 

3.7996 

3.7997 

3.7998 

3.7998 

3.7999 

3.8000 

45  10 

3.8000 

3.8001 

3.8002 

3.8002 

3.8003 

3.8004 

3.8004 

3.8005 

3.8006 

3.8006 

45  20 

3.8007 

3.8008 

3.8009 

3.8009 

3.8010 

3.8011 

3.8011 

3.8012 

3.8013 

3.8013 

45  30 

3.8014 

3.8015 

3.8015 

3.8016 

3.8017 

3.8017 

3.8018 

3.8019 

3.8020 

3.8020 

45  40 

3.8021 

3.8022 

3.8022 

3.8023 

3.8024 

3.8024 

3.8025 

3.8026 

3.8026 

3.8027 

45  50 

3.8028 

3.8028 

3.8029 

3.8030 

3.8030 

3.8031 

3.8032 

3.8033 

3.8033 

3.8034  j 

1  46   0 

3.8035 

3.8035 

3.8036 

3.8037 

3.8037 

3.8038 

3.8039 

3.8039 

3.8040 

1 

3.8041 ; 

46  10 

3.8041 

3.8042 

3.8043 

3.8043 

3J3044 

3.8045 

3.8045 

3.8046 

3.8047 

3.8048 

46  20 

3i3048 

3.8049 

3.8050 

3.8050 

3.8051 

3.8052 

3.8052 

3.8053 

3.8054 

3.8054 

46  30 

3.8055 

3.8056 

3.8056 

3.8057 

3.8058 

3.8058 

3.8059 

3.8060 

3.8060 

3i»61 

46  40 

3.8062 

3.8062 

3.8063 

3.8064 

3.8065 

3.8065 

3.8066 

3.8067 

3.8067 

3.8068  1 

46  50 

3.8069 

3.8069 

3.8070 

3.8071 

3.8071 

3.8072 

3.8073 

3.8073 

3.8074 

3.8075 

1  47   0 

3.8075 

3.8076 

3.8077 

3.8077 

3.8078 

3.8079 

3.8079 

3.8080 

3.8081 

3.8081 

47  10 

3.8082 

3.8083 

3.8083 

3.8084 

3.8085 

3.8085 

3.8086 

3.8087 

3.8088 

3.8088 

47  20 

3.8089 

3.8090 

3.8090 

3.8091 

3.8092 

3.8092 

3.8093 

3.8094 

3.8094 

3.8095 

47  30 

3.8096 

3.8096 

3.8097 

3.8098 

3.8098 

3.8099 

3.8100 

3.8100 

3.8101 

3.8102 

47  40 

3.8102 

3.8103 

3.8104 

3.8104 

3.8105 

3.8106 

3.8106 

3.8107 

3.8108 

3.8108  ; 

47  50 

3.8109 

3.8110 

3.8110 

3.8111 

3.8112 

3.8112 

3.8113 

3.8114 

3.8114 

3.8115 

1  48   0 

3.8116 

3.8116 

3.8117 

3.8118 

3.8118 

3.8119 

3.8120 

3.8120 

3.8121 

3.8122 

48  10 

3.8122 

3.8123 

3.8124 

3.8124 

3.8125 

3.8126 

3.8126 

3.8127 

3.8128 

3iil2d 

48  20 

3.8129 

3.8130 

3.8130 

3.8131 

3.8132 

3.8132 

3.8133 

3.8134 

3.81:M 

3i)135 

48  30 

3.8136 

3.8136 

3.8137 

3.8138 

3.8138 

3.8139 

3.8140 

3.8140 

3.8141 

3.8142  t 

48  40 

3.8142 

3.8143 

3.8144 

3.8144 

3.8145 

3.8146 

3.8146 

3.8147 

3.8148 

3.8148  1 

48  50 

3.8149 

3.8150 

3.8150 

3.8151 

3.8152 

3.8152 

3.8153 

3.8154 

3.8154 

3.8155 

1  49   0 

3.8156 

3.8156 

3.8157 

3.8158 

3.8158 

3.8159 

3.8160 

3.8160 

3.8161 

3.8162 

49  10 

3.8162 

3.8163 

3.8164 

3.8164 

3.8165 

3.8166 

3.8166 

3.8167 

3.8168 

3.8168 

49  20 

3.8169 

3.8170 

3.8170 

3.8171 

3.8172 

3.8172 

3.8173 

3.8174 

3.8174 

3Jil75 

49  30 

3.8176 

3.8176 

3.8177 

3.8178 

3.8178 

3.8179 

3.8180 

3.8180 

3.8181 

3.8182 

49  40 

3.8182 

3.8183 

3.8184 

3.8184 

3.8185 

3.8186 

3.8186 

3.8187 

3.8188 

3.8188 

49  50 

3.8189 

3.8190 

3.8190 

3.8191 

3.8191 

3.8192 

3.8193 

3.8193 

3.8194 

3.8195 

30 


TABLE  YII. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME, 

u 

„ 

II 

// 

II 

*/ 

// 

II 

II 

Arc 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

fh,^.  &. 

3.8195 

3.8196 

3.8197 

3.8197 

3.8198 

3.8199 

3.8199 

3.8200 

3.8201 

3.8201  ' 

50  iO 

3.8202 

3.8203 

3.8203 

3.8204 

3.8205 

3.8205 

3.8206 

3.8207 

3.8207 

3.8208 

50  20 

3.8209 

3.8209 

3.8210 

3.8211 

3.8211 

3.8212 

3.8213 

3.8213 

3.8214 

3.8214  , 

50  30 

3.8215 

3.8216 

3.8216 

3.8217 

3.8218 

3.8218 

3.8219 

3.8220 

3.8220 

3.8221 

50  40 

3.8222 

3.8222 

3.822:^ 

3.8224 

3.8224 

3.8225 

3.8226 

3.8226 

3.8227 

3.8228 

50  50 

3.8228 

3.8229 

3.8230 

3.8230 

3.8231 

3.8231 

3.8232 

3.8233 

3.8233 

3.8234 

1  51   0 

3.8235 

3.8235 

3.8236 

3.8237 

3.8237 

3.8238 

3.8239 

3.8239 

3.8240 

3.8241 

51  10 

3.8241 

3.8242 

3.8243 

3.8243 

3.8244 

3.8245 

3.8245 

3.8246 

3.8246 

3.8247 

51  20 

3.8248 

3.8248 

3.8249 

3.8250 

3.8250 

3.8251 

3.8252 

3.8252 

3.8253 

3.8254 

51  30 

3.8254 

3.8255 

3.8256 

3.8256 

3.8257 

3.8258 

3.8258 

3.8259 

3.8259 

3.8260 

51  40 

3.8261 

3.8261 

3.8262 

3.8263 

3.8263 

3.8264 

3.8265 

3.8265 

3.8266 

3.8267 

51  50 

3.8267 

3.8268 

3.82K) 

3.8269 

3.8270 

3.8270 

3.8271 

3.8272 

3.8272 

3.8273 

1  52   0 

3.8274 

3.8274 

3.8275 

3.8276 

3.8276 

3.8277 

3.8278 

3.8278 

3.8279 

2.8280 

52  10 

3.8280 

3.8281 

3.8281 

3.8282 

3.8283 

3,8283 

3.8284 

3.8285 

3.8285 

38286 

52  20 

3.8287 

3.8287 

3.8288 

3.8289 

3.8289 

3.8290 

3.8290 

3.8291 

3.8292 

38292 

52  30 

3.8293 

3.8294 

3.8294 

3.8295 

3.8296 

3.8296 

3.8297 

3.8298 

3.8298 

3.8299 

52  40 

3.8299 

3.8300 

3.8301 

3.8301 

3.8302 

3.8303 

3.8303 

3.8304 

3.8305 

3.8305 

52  50 

3.8306 

3.8307 

3.8307 

3.8308 

3.8308 

3.8309 

3.8310 

3.8310 

3.8311 

3.8312 

I  53   0 

3.8312 

3.8313 

3.8314 

3.8314 

3.8315 

3.8315 

3.8316 

3.8317 

3.8317 

3.8318 

53  10 

3iJ3l9 

3.8319 

3.8320 

3.8321 

3.8321 

3.8322 

3.8323 

3.8323 

3.8324 

3.8324 

53  20 

3.8325 

3.8326 

3.8326 

3.8327 

3.8328 

3.8328 

3.8329 

3.8330 

3.8330 

3.8331 

53  30 

3.8331 

3.8332 

3.8333 

3.8333 

3.8334 

3.8335 

3.8335 

3.8336 

3.8337 

3.8337 

53  40 

3.8338 

3.8338 

3.8339 

3.8340 

3.8340 

3.8341 

3.8342 

3.8342 

3.8343 

3.8344 

53  50 

3.8344 

3.8345 

3.8345 

3.8346 

3.8347 

3.8347 

3.8348 

3.8349 

3.8349 

3.8350 

I  54   0 

3.8351 

3.8351 

3.8352 

3.8352 

3.8353 

3.8354 

38354 

3.8355 

3.8356 

3.8356 

54  10 

3.8357 

3.8358 

3.8358 

3.8359 

3.8359 

3.8360 

3.8361 

3.8361 

3.8362 

3.8363 

54  20 

3.8363 

3.8364 

3.8365 

3.8365 

3.8366 

3.8366 

3.8367 

3.8368 

3.8368 

3.8369 

54  30 

3.8370 

3.8370 

3.8371 

3.8371 

3.8372 

3.8373 

3.8373 

3.8374 

3.8375 

3.8375 

54  40 

3.8376 

3.8377 

3.8377 

3.8378 

3.8378 

3.8379 

3.8380 

3.8380 

3.8381 

3.8382 

54  50 

3.8382 

3.8383 

3.8383 

3.8384 

3.8385 

3.8385 

3.8386 

3.8387 

3.8387 

3.8388 

1  55   0 

3.8388 

3.8389 

3.8390 

3.8390 

3.8391 

3.8392 

3.8392 

3.8393 

3.8394 

3.8394 

55  10 

3.8395 

3.8395 

3.8396 

3.8397 

3.8397 

3.8398 

3.8399 

3.8399 

3.8400 

3.8400 

55  20 

3.8401 

3.8402 

3.8402 

3.8403 

3.8404 

3.8404 

3.8405 

3.8405 

3.8406 

3.8407 

55  30 

3.8407 

3.8408 

3.8409 

3.8409 

3.8410 

3.8410 

3.8411 

3.8412 

3.8412 

3.8413 

55  40 

3.8414 

3.8414 

3.8415 

3.8415 

3.8416 

3.8417 

3.8417 

3.8418 

3.8419 

3.8419 

55  50 

3.8420 

3.8420 

3.8421 

3.8422 

3.8422 

3.8423 

3.8424 

3.8424 

3.8425 

3.8425 

1  56   0 

3.8426 

3.8427 

3.8427 

3.8428 

3.8429 

3.8429 

3.8430 

3.8430 

3.8431 

3.8432 

56  10 

3.8432 

3.8433 

3.8434 

3.8434 

3.8435 

3.8435 

3.8436 

3.8437 

3.8437 

3.8438 

56  20 

3.8439 

3.8439 

3.8440 

3.8440 

3.8441 

3.8442 

3.8442 

3.8443 

3.8444 

3.8444 

56  30 

3.8445 

3.8445 

3.8446 

3.8447 

3.8447 

3.8448 

3.8448 

3.8449 

3.8450 

3^8450 

56  40 

3.8451 

3.8452 

3.8452 

3.8453 

3.8453 

3.8454 

3.8455 

3.8455 

3.8456 

3.8457 

56  50 

3^457 

3.8458 

3.8458 

3.8459 

3.8460 

3.8460 

3.8461 

3.8462 

3.8462 

3.8463 

1  57   0 

3.8463 

3.8464 

3.8465 

3.8465 

3.8466 

3.8466 

3.8467 

3.8468 

3.8468 

3.8469 

57  10 

3.8470 

3.8470 

3.8471 

3.8471 

3.8472 

3.8473 

3.8473 

3.8474 

3.8474 

3.8475 

57  20 

3.8476 

3.8476 

3.8477 

3.8478 

3.8478 

3.8479 

3.8479 

3.8480 

3.8481 

3.8481 

57  30 

3.8482 

3.8483 

3.8483 

3.8484 

3-8484 

3.8485 

3.8486 

3.8486 

3.8487 

3.8487 

57  40 

3.8488 

3.8489 

3.8489 

3.8490 

3.8491 

3.8491 

3.8492 

3.8492 

3.8493 

3.8494 

57  50 

3.8494 

3.8495 

3.8495 

3.8496 

3.8497 

3.8497 

3.8498 

3.8498 

3.8499 

3;8500 

1  58   0 

3.8500 

3.8501 

3.8502 

3.8502 

3.8503 

3.8503 

3,8504 

3.8505 

3.8505 

3.8506 

58  10 

3.8506 

3.8507 

3.8508 

3.8508 

3.8509 

3.8510 

3.8510 

3.8511 

3.8511 

3.8512 

58  20 

3.8513 

3.8513 

3.8514 

3.8514 

3.8515 

3.8516 

3.8516 

3.8517 

3.8517 

3.8518 

58  30 

3.8519 

3.8519 

3.8520 

3.8521 

3.8521 

3.8522 

3.8522 

3.8523 

3.8524 

3.8524 

58  40 

3.8525 

3.8525 

3.8526 

3.8527 

3.8527 

3.8528 

3.8528 

3.8529 

3.8530 

3.8530 

58  50 

3.8531 

3.8532 

3.8532 

3.8533 

3.8533 

3.8534 

3.8535 

3.8535 

3.8536 

3.8536 

1  59   0 

3.8537 

3.8538 

3.8538 

3.8539 

3.8539 

38540 

3.8541 

3.8541 

3.8542 

3.8542 

59  10 

3.8543 

3.8544 

3.8544 

3.8545 

3.8545 

3.8546 

3.8547 

3.8547 

3.8548 

3.8549 

59  20 

3.8549 

3.8550 

3.8550 

3.8551 

3.8552 

3.8552 

3.8553 

3.8553 

3.8554 

3.8555 

59  30 

3.8555 

3.8556 

3.8556 

3.8557 

3.8558 

3.8558 

3.8559 

3.8559 

3.8560 

8.8561 

59  40 

3.8561 

3.8562 

3.8562 

3.8563 

3.8564 

3.8564 

3.8565 

3.8565 

3.8566 

3.8567 

59  50 

3.856r 

3.8568 

3.8568 

3.8569 

3.8570 

3.8570 

3.8571 

3.8572 

3.8572 

3.8573 

\}\9 
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TABLB  Til. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  HMEL 

Are. 

0 

1 

2 

II 

3 

II 

4 

II 

5 

II 

6 

II 

7 

8 

5 

Sh.  bm.  (V 

3.8573 

3.8574 

3.8575 

3.8575 

3.8576 

3.8576 

8i^77 

3.8578 

3.8578 

■1 
3i)579 

0    10 

3.8579 

3.8580 

3.8581 

3.8581 

3.8582 

3.8582 

3.8583 

3.8584 

3.8584 

3ij585 

0    20 

3.8585 

3.8586 

3.8587 

3.8587 

3.8588 

3.8588 

3.858J) 

3.8590 

3.8590 

3^591 

0    30 

3.8591 

3.8592 

3.8593 

3.8593 

3.8594 

3.8594 

3.8595 

3.8596 

3.8596 

3iJ597 

0    40 

3.8597 

3.8598 

3.8599 

3.8599 

3.8600 

3JJ600 

3.8601 

3.8602 

3.860^ 

3.19603 

0    50 

3.8603 

3.8604 

3.8605 

3.8605 

3.8606 

3.8606 

3.8607 

3.8608 

3.8608 

3^^609 

2     1      0 

3.8609 

8.8610 

8.8611 

3.8611 

3.8612 

3.8612 

3.8613 

3,8614 

3.8614 

3iJ615 

1    10 

3.8615 

3.8616 

3.8617 

3.8617 

3.8618 

3.8618 

3.8619 

3.8620 

3.8620 

3.8621 

1    20 

3.8621 

3.8622 

3.8623 

3.8623 

3.8624 

3.8624 

3.8625 

3.8625 

3.8626 

3.8627 

1    30 

3.8627 

3.8628 

3.8628 

3.8629 

3.8630 

3.8630 

3.8631 

3.8631 

3.8632 

3.8633 

1    40 

3.8633 

3.8634 

3.8634 

3.8635 

3.8636 

3.8636 

3.8637 

3.8637 

3.8638 

3Ui639 

1    50 

3.8639 

3.8640 

3.8640 

3.8641 

3.8642 

3.8642 

3.8643 

3.8643 

3.8644 

3UJ645 

2     2      0 

3.8645 

3.8646 

3.8646 

3.8647 

3.8647 

3.8648 

3.8649 

3.8649 

3.8650 

3.8650 

2    10 

3.8651 

8.8652 

3.8652 

3.8653 

3.8653 

3.8654 

3.8655 

3ii655 

3.8656 

3.8656 

2    20 

3.8657 

3.8658 

3.8658 

3.8659 

3.8659 

3.8660 

3.8661 

3.8661 

3.8662 

3.8662 

2    30 

3.8663 

3.8663 

3.8664 

3.8665 

3.8665 

3.8666 

3.8666 

3.8667 

3.8668 

3.8668 

2    40 

3.8669 

3.8669 

3.8670 

3.8671 

3.8671 

3.8672 

3.8672 

3.8673 

3.8673 

3.8674 

2    50 

3.8675 

3.8675 

3.8676 

3.8676 

3.8677 

3.8678 

3.8678 

3.8679 

3.8679 

3.8680 

2     3     0 

3.8681 

3.8681 

3.8682 

3.8682 

3.8683 

3.8684 

3.8684 

3.8685 

3.8685 

3J686 

3    10 

3.8686 

3.8687 

3.8688 

3.8688 

3.8689 

3.8689 

3.8o90 

3.8691 

3.8691 

3.8692 

3    20 

3.8692 

3.8693 

3.8693 

3.8694 

3.8695 

3.8695 

3.8696 

3.86.% 

3.8697 

3.8698 

3    30 

3.8698 

3.8699 

3.86.99 

3.8700 

3.8701 

3.8701 

3.8702 

3.8702 

3.8703 

3.8703 

3    40 

3.8704 

3.8705 

3.8705 

3.8706 

3.8706 

3.8707 

3.8708 

3.8708 

3.8709 

3.8709 

3    50 

3iJ710 

3.8710 

3.8711 

3.8712 

3.8712 

3.8713 

3.8713 

3.8714 

3.8715 

^8715 

2     4     0 

3.8716 

3.8716 

3.8717 

3.8717 

3.8718 

3.8719 

3.8719 

3.8720 

3.8720 

3.8721 

4    10 

3.8722 

3.8722 

3.8723 

3.8723 

3.8724 

3.8724 

3.8725 

3.8726 

3.8726 

3.8727 

4    20 

3.8727 

3.8728 

3.8729 

3.8729 

3.8730 

3.8730 

3.8731 

3.8731 

3.8r32 

3.8733 

4    30 

3.8733 

3.8734 

3.8734 

3.8735 

3.8rJ6 

3.8736 

3.8737 

3.8737 

3.8738 

3.8738 

4    40 

3.8739 

3.8740 

3.8740 

3.8741 

3.8741 

3.8742 

3.8742 

3.8743 

3.8744 

3.8744 

4    50 

3.8745 

3.8745 

3.8746 

3.8747 

3.8747 

3.8748 

3.8748 

3.8749 

3.8749 

3.8750 

2     5      0 

3.8751 

3.8751 

3.8752 

3.8752 

3.8753 

3.8754 

3.8754 

3.8755 

3.8755 

a8756 

5    10 

3.8756 

3.8757 

3.8758 

3.8758 

3.8759 

3.8759 

3.8760 

3.8760 

3.8761 

ZJ^&t 

5    20 

3.8762 

3.8763 

3.8763 

3.8764 

3.8764 

3.8765 

3.8766 

3.8766 

3.8767 

3.8767 

5    30 

3.8768 

3.8769 

3.8769 

3.8770 

3.8770 

3.8771 

3.8771 

3.8772 

3.8773 

3.8773 

5    40 

3.8774 

3.8774 

3.8775 

3.8775 

3.8776 

3.8777 

3.8777 

3.8778 

3.8778 

3J«79 

5    50 

3.8779 

3.8780 

3.8781 

3.8781 

3.8782 

3.8782 

3.8783 

3.8783 

3.8784 

3.8785 

2     6     0 

3.8785 

3.8786 

3.8786 

3.8787 

3.8788 

3.8788 

3,8789 

3.8789 

3.8790 

3.b790 

6    10 

3.8791 

3.8792 

3.8792 

3.8793 

3.8793 

3.8794 

3.8794 

3.8795 

3.8796 

3.8796 

6    20 

3.8797 

3.8797 

3.8798 

3.8798 

3.8799 

3.8800 

3.8800 

3.8801 

3.8801 

3.8802 

6    30 

3.8802 

3.8803 

3.8804 

3.8804 

3.8805 

3.8805 

3.8806 

3.8806 

3.8807 

3a«08 

6    40 

3.8808 

3.8809 

3.8809 

3.8810 

3.8810 

3.8811 

3.8812 

3.8812 

3.8813 

3i«13 

6    50 

3.8814 

3.8814 

3.8815 

3.8816 

3.8816 

3.8817 

3.8817 

3.8818 

3.8818 

3.8819 

2     7     0 

3.S820 

3.8820 

3.8821 

3.8821 

3.8822 

3.8822 

3.8^3 

3.8824 

3.8824 

3.8^5 

7    10 

3.8825 

3.8826 

3.8826 

3.8827 

3.8828 

3.8828 

3.8829 

3.8829 

3.8830 

3.8830 

7    20 

3.8831 

3.8832 

3.8832 

3.8833 

3.8833 

3.8834 

3.8834 

3.8835 

3.8835 

3.8836 

7    30 

3.8837 

3.8837 

3.8838 

3.8838 

3.8839 

3.8839 

3.8840 

3.8841 

3.8841 

3.8842 

7    40 

3.8842 

3.8843 

3.8843 

3.8844 

3.8845 

3.8845 

3.8846 

3.8846 

3.8847 

3.8847 

7    50 

3.8848 

3.8849 

3.8849 

3.8850 

3.8850 

3.8851 

3.8851 

3.8852 

3.8852 

3.8853 

2     8      0 

3.8854 

3.8854 

3.8855 

3.8855 

3.8856 

3.8856 

3.8857 

3.8858 

3.8858 

3.8859 

8    10 

3.8859 

3.8860 

3.8860 

3.8861 

3.8862 

3.8862 

3.8863 

3.8863 

3.8864 

3.8861 

8    20 

3.8865 

3.8865 

3.8866 

3.8867 

3.8867 

3.8868 

3.8868 

3.8869 

3.8869 

3.8870 

8    30 

3.8871 

3.8871 

3.8872 

3.8872 

3.8873 

3.8873 

3.8874 

3.8874 

3.8875 

3.8876 

8    40 

3.8876 

3.8877 

3.8877 

3.8878 

3.8878 

3.8879 

3.8880 

3.8880 

3.8881 

3.8881  t 

8    50 

3.8882 

3.8882 

3.8883 

3.8883 

3.8884 

3.8885 

3.8885 

3.8886 

3.8886 

3.8887 

2     9      0 

3.8887 

3.8888 

3.8889 

3.8889 

3.8890 

3.8890 

3.8891 

3.8891 

3.8892 

3.8882 

9    10 

3.8893 

3.8894 

3.8894 

3.8895 

3.8895 

3.8896 

3.8896 

3.8897 

3.8897 

3.8898  1 

9    20 

3.8899 

3.8899 

3.8900 

3.8900 

3.8901 

3.8901 

•3.8902 

3.8903 

3.8903 

3.8904 

9    30 

3.8904 

3.8905 

3.8905 

3.8906 

3.8906 

3.8907 

3.8908 

3.8908 

3.8909 

;  a.8909 

9    40 

3.8910 

3.8910 

3.8911 

3.8911 

3.8912 

3.8913 

3.8913 

3.8914 

3.8914 

3.8915 

9    50 

3.8915 

3.8916 

3.8^16 

3.8917 

3.8918 

3.8918 

3.8919 

3.891S 

3.8920 

\   3.8920 
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TABLB  VII. 


LOGARrniMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

u 

0 

1 

1* 

2 

3 

11 

4 

5 

II 

6 

II 

7 

II 

8 

"   1 

9  1 

Sh.lW  (k 

3.8921 

3.8922 

3.8922 

3.8923 

3.8923 

3.8924 

3.8924 

3.8925 

3.8925 

3.89% 

10  10 

3.8927 

3.8927 

3.8928 

3.8928 

3.8929 

3.8929 

3.8930 

3.8930 

3.8931 

3.8932 

10  20 

3.8932 

3.8933 

3.8933 

3.8934 

3.8934 

3.8935 

3.8935 

3.8936 

3.89:^7 

3.8937 

10  30 

3.8938 

3.8938 

3.8939 

3.8939 

3.8940 

3.8940 

3.8941 

3.8941 

3.8942 

3.8943 

10  40 

3.8943 

3.8944 

3.8944 

3.8945 

3.8945 

3.8946 

3.8946 

3.8947 

3.8948 

3.8948 

10  50 

3.8949 

3.8949 

3.8950 

8.8950 

3.8951 

3.8<^1 

3.8952 

3.8953 

3.8953 

3i^954 

3  11   0 

3.8954 

3.8955 

3.8965 

3.8956 

8.8956 

3.8957 

3.8958 

3.8958 

3.8959 

3.8959 

11  10 

3.8960 

3.8960 

8.8961 

3.8961 

3.8962 

3.8963 

3.8963 

3.8964 

3.8964 

3.8965 

11  20 

3.8965 

3.8966 

3.8966 

3.8967 

3.8967 

3.8968 

3.8969 

3.8969 

3.8970 

3.8970 

11  30 

3.8971 

3.8971 

3.8972 

3.8972 

3.8973 

3.8974 

3.8974 

3.8975 

3.8975 

3.8976 

11  40 

3.8976 

3.8977 

3.8977 

3.8978 

3.8978 

3.8979 

3.8980 

3.8980 

3.8981 

3.8981 

11  50 

3.8982 

3,8982 

3.8983 

3.8983 

3.8984 

3.8985 

3.8985 

3.8986 

3.8986 

3.8987 

2  12   0 

3.8937 

3.8988 

3.8988 

3.8989 

3.8989 

3.8990 

38991 

3.8991 

3.8992 

3.8992 

12  10 

3.8993 

3.8993 

3.8994 

3.8994 

3.8995 

3.8995 

3.8996 

3.8997 

3.8997 

3.8998 

12  20 

3.8998 

3.8!)99 

38Q99 

3.9000 

3.9000 

3.9001 

3.9001 

3.9002 

3.!)003 

3.9003 

12  30 

3.9004 

3.9004 

3.9005 

3.9005 

3.9006 

3.9006 

3.9007 

3.9007 

3.9008 

3.9009 

12  40 

3.9009 

3.9010 

3.9010 

3.9011 

3.9011 

3.9012 

3.9012 

3.9013 

3.9013 

3.9014 

12  50 

3.9015 

3.9015 

3.9016 

3.JK)16 

3.9017 

3.9017 

3.9018 

3.9018 

3.9019 

3.9019 

2  13   0 

3.9020 

3.9021 

3.9021 

3.9022 

3.9022 

3.9023 

3.9023 

3.9024 

3.9024 

3.9025 

13  10 

3.9025 

3.9026 

3.9027 

3.9027 

3.9028 

3.9028 

3.9029 

3.9029 

3.9030 

3.9030 

13  20 

3.9031 

3.9031 

3.9032 

3.9033 

3.9033 

3.9034 

3.9034 

3.9035 

3.9035 

3.9036 

13  30 

3.9036 

3.9037 

3.9037 

3.9038 

3.9038 

3.9039 

3.9040 

3.9040 

3.9041 

3.9041 

13  40 

3.0042 

3.9042 

3.9043 

3.9043 

3.9044 

3.9044 

3.9045 

3.9046 

3.9046 

3.9047 

13  50 

3.9047 

3.9048 

3.9048 

3.9019 

3.9049 

3.9050 

3.9050 

3.9051 

3.9051 

3.9052 

2  14   0 

3.9063 

3.9053 

3.9064 

3.9054 

a9055 

3.9055 

3.9056 

3.9056 

3.9057 

3.9057 

14  10 

3.9058 

3.9058 

3.9059 

3.9060 

3.9060 

3.9061 

3.9061 

3.9062 

3.9062 

3.9063 

14  20 

3.9063 

3.9064 

3.9064 

3.9065 

3.9066 

3.9066 

3.9067 

3.9067 

3.9068 

3.9068 

14  30 

3.9069 

3.9069 

3.9070 

3.9070 

3.9071 

3.9071 

3.9072 

3.907b 

3.9073 

3.9074 

14  40 

3.9074 

3.9075 

3.9075 

3.9076 

3.9076 

3.9077 

39077 

3.9078 

3.9078 

3.9079 

14  50 

3.9079 

3.9080 

3.9081 

3.9081 

3.9082 

3.9082 

3.9083 

3.9083 

3.9084 

3.9084 

2  15   0 

3.9085 

3.9065 

.  3.9086 

3.9086 

3.9087 

3.9088 

3.9088 

3.9089 

3.9089 

3.9090 

15  10 

3.9090 

3.9091 

3.9091 

3.9092 

3.9092 

3.9093 

3.9093 

3.9094 

3.9094 

3.9095 

15  20 

3.9096 

3.9096 

3.9097 

3.9097 

3.9098 

3.9098 

3.9099 

3.9099 

3.9100 

3.9100 

15  30 

3.9101 

3.9101 

3.9102 

3.9103 

3.9103 

3.9104 

3.9104 

3.9105 

3.9105 

3.9106 

15  40 

3.91U6 

3.9107 

3.9107 

3.9108 

3.9108 

3.9109 

3.9109 

3.9110 

3.9111 

3.9111 

15  50 

3.9112 

3.9112 

3.9113 

3.9113 

3.9114 

3.9114 

3.9115 

3.9115 

3.9116 

3.9116 

2  16   0 

3.9117 

3.9117 

3.9118 

3.9118 

3.9119 

3.9120 

3.9120 

3.9121 

3.9121 

3.9122 

16  10 

3.9122 

3.9123 

3.9123 

3.9124 

3.9124 

3.9125 

3.9125 

3.9126 

3.9126 

3.9127 

16  20 

3.9128 

3.9128 

3.9129 

3.9129 

3.9130 

3.9130 

3.9131 

3.9131 

3.9132 

3.9132 

16  30 

3.9133 

3.9133 

3.9134 

3.9134 

3.9135 

3.9135 

3.9136 

3.9137 

3.9137 

3i)138 

16  40 

3.9138 

3.9139 

3.9139 

3.9140 

3.9140 

3.9141 

3.9141 

3.9142 

3.9142 

3.9143 

16  50 

3.9143 

3.9144 

3.9144 

3.9145 

3.9146 

3.9146 

3.9147 

3.9147 

J.9148 

3.9148 

2  17   0 

3.9149 

3.9149 

3.9150 

3.9150 

3.9151 

3.9151 

3.9152 

3.9152 

3.9153 

3.9153 

17  10 

3.9154 

3.9155 

3.9155 

3.9156 

3.9156 

3.9157 

3.9157 

3.9158 

3.9158 

3.9159 

17  20 

3.9159 

3.9160 

3.9160 

3.9161 

3.9161 

3.9162 

3.9162 

3.9163 

3.9163 

3.9164 

17  30 

3.9165 

3.9165 

3.9166 

3.9160 

3.9167 

3.9167 

3.9168 

3.9168 

3.9169 

3.9169 

17  40 

3.9170 

3.9170 

3.9171 

3.9171 

3.9172 

3.9172 

3.9173 

3.9173 

3.9174 

3.9175 

17  50 

3.9175 

3.9176 

3.9176 

3.9177 

3.9177 

3.9178 

3.9178 

3.9179 

3.9179 

3.9180 

2  18   0 

3.9180 

3.9181 

3.9181 

3.9182 

3.9182 

3.9ia3 

3.9183 

3.9184 

3.9184 

3.9185 

18  10 

3.9186 

3.9186 

3.9187 

3.9187 

3.9188 

3.9188 

3.9189 

3.9189 

3.9190 

3.9190 

18  20 

3.9191 

3.9191 

3.9192 

3.9192 

3.9193 

3.9193 

3.9194 

3.911M 

3.9195 

3.9195 

18  30 

3.91J)6 

3.9197 

3.9197 

3.9198 

3.9198 

3.9199 

3.9199 

3.9200 

3.02i)O 

3.9201 

18  40 

3.9201 

3.9202 

3.<>202 

3.9203 

3.9203 

3.9204 

3.9204 

3.9205 

3.92  J5 

3.9206 

18  50 

3.9206 

3.9207 

3.9207 

3.9208 

3.9209 

3.9209 

3.9210 

3.9210 

3.92U 

3.9211 

2  19   0 

3.9212 

3.9212 

3.9213 

3.9213 

3.9214 

3.9214 

3.9215 

3.9215 

3.9216 

3.9216 

ID  10 

3.9217 

3.9217 

3.9218 

3.9218 

3.9219 

3.J)219 

3.9223 

3.9221 

3.9221 

3.9222 

19  20 

3.<)222 

3.9223 

3.9223 

3.9224 

3.9224 

3.9225 

3.9225 

3.9226 

3.9226 

3.9227 

19  30 

3.9227 

3.9228 

3.i»228 

3.9229 

3.9229 

3.9230 

3.9230 

3.9231 

3.9231 

3.9232 

19  40 

3.9232 

3.9233 

3.9233 

3.9234 

3.9235 

3.9235 

3.9236 

3.9236 

3.9237 

3.9237 

19  50 

3.9238 

3.9238 

3.9239 

3.9239 

3.9240 

3.9240 

3.9241 

3.9241 

3.9242 

3.9242 

33 
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// 

II 

„ 

// 

// 

II 

„ 

'/ 

II 

*.  \ 

Arc. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9  ; 

2b.  ^m.  On. 

3.9243 

3.9243 

3.9244 

3.9244 

3.9245 

3.9245 

3.9246 

3.*)246 
3.9252 

3.9247 

3.9247 
3i)253 

20  10 

3.9248 

3.9248 

3.9249 

3.9250 

3.9250 

3.9251 

3.9251 

3.9252 

20  20 

3.9253 

3.9254 

3.9254 

3.9*X>5 

3.9255 

3.925C 

3.9256 

3.9257 

3.925r 

3i)258 

20  30 

3.9258 

3.9259 

3.9259 

3.9260 

3.9260 

3.9261 

3.9261 

3.9262 

3.9262 

3i*263 

20  40 

3.9263 

3.9264 

3.9264 

3.9265 

3.9265 

3.9266 

3.9267 

3.9267 

3.9268 

3.9268  1 

20  50 

3.9269 

3.9269 

3.9270 

3.9270 

3.9271 

3.9271 

3.9272 

3.9272 

3.9273 

3ii273  ' 

2  21   0 

3.9274 

3.9274 

3.9275 

3.9275 

3.9276 

3.9276 

3.9277 

3.9277 

3.9278 

3.9278  ' 

21  10 

3.9279 

3.9279 

6.9280 

3.9280 

3.9281 

3.9281 

3.9982 

3.9282 

3.9283 

3.9283  , 

21  20 

3.9284 

3.9284 

3.9285 

3.9285 

3.9286 

3.9287 

3.9287 

3.9288 

3.9288 

3i)289 

21  30 

3.9289 

3.9290 

3.9290 

3.9291 

3.9291 

3.9292 

3.9292 

3.9293 

3.95£>3 

3.9294 

21  40 

3.9294 

3.9295 

3.9295 

3.9296 

3.9296 

3.9297 

3.9297 

3.9298 

3.9298 

3.9299 

21  50 

3.9299 

3.9300 

3.9300 

3.9301 

S.9301 

3.9302 

3.9302 

3.9303 

3.9303 

3.9304 

2  22   0 

3.9304 

3.9305 

3.9905 

3.9306 

3.9306 

3.9307 

3.9307 

3.9308 

3.9308 

3.9309 

22  10 

3.9309 

3.9310 

3.9311 

3.9311 

3.9312 

3.9312 

3.9313 

3.9313 

3.9314 

3.9314 

22  20 

3.9315 

3.9315 

3.9316 

3.9316 

3.9317 

3.9317 

3.9318 

3.9318 

3i)319 

3i>319 

22  30 

3.9320 

3.9320 

3.9321 

3.9321 

3.9322 

3.9322 

3.9323 

3i)323 

3.9324 

3.9324 

22  40 

3.9325 

3.9325 

3.93i>6 

3.9326 

3.9327 

3.9327 

3.9328 

3.9328 

3.9329 

3.9329 

22  50 

3.9330 

3.9330 

3.9331 

3.9331 

3.9332 

3.9332 

3.9333 

3.9333 

3.9334 

3.9334 

2  23   0 

3.9335 

3.9335 

3.9336 

3.9336 

3.9337 

3.9337 

3.9338 

3.9338 

3.9339 

3.9339 

23  10 

3.9340 

3.9340 

3.9341 

3.9341 

3.9342 

3.9342 

3.9343 

3.9343 

3.9344 

3.9344 

23  20 

3.9345 

3.9345 

3.9346 

3.9346 

3.9347 

3.9348 

3.9348 

3.9349 

3.9349 

3.9350 

23  30 

3.9350 

3.9351 

3.9351 

3.9352 

3.9352 

3.9353 

3.9353 

3.9354 

3.9354 

3.9355 

23  40 

3.9*355 

3.9356 

3.9356 

3.9357 

3.9357 

3.9358 

3.9358 

3.9359 

3.9359 

3.9360 

23  50 

3.9360 

3.9361 

3.9361 

3.9362 

3.9362 

3.9363 

3.9363 

3.9364 

3.9364 

3i«65 

2  24   0 

3.9365 

3.9366 

3.9366 

3.9367 

3.9367 

3.9068 

3.9368 

3.9369 

3,9369 

3.9370  I 

24  10 

3.9370 

3.9371 

3.9371 

3.9372 

3.9372 

3.9373 

3.9373 

3.9374 

3.9374 

3.9375 

24  20 

3.9375 

3.9376 

3.9376 

3.9377 

3.9377 

3.9378 

3.9378 

3.9379 

3.9379 

3.9380 

24  30 

3.9380 

3.9381 

3.9381 

3.9382 

3.9382 

3.9383 

3.9383 

3.9384 

3.9384 

3.9385 

24  40 

3.9385 

3.9386 

3.9386 

3.9387 

3.9387 

39388 

3.9388 

3.9389 

3.9389 

3.9390 

24  50 

3.9390 

3.9391 

3.9391 

3i)392 

3.9392 

3.9393 

3.9393 

3.9394 

3.9394 

3.9395 

2  25   0 

3.9395 

3.9396 

3.9396 

3.9397 

3.9397 

3.9398 

3.9398 

3.9399 

3.9399 

3.9400 

25  10 

3.9400 

3.9401 

3.9401 

3.9402 

3.9402 

3.9403 

3.9403 

3.9404 

3.9404 

3.9405 

25  20 

3.9405 

3.9406 

3.9406 

3.9407 

3.9407 

3.9408 

3.9408 

3.9409 

3.9409 

3.9410 

25  30 

3.9410 

3.9411 

3.9411 

3.9412 

3.9412 

3.9413 

3.9413 

3.9414 

3.9414 

3.9415 

25  40 

3.9415 

3.9416 

3.9416 

3.9417 

3.9417 

3.9418 

3.9418 

3i)419 

3.9419 

3.9420 

25  50 

3.9420 

3.9421 

3.9421 

3.9422 

3.9422 

3.9423 

3.9423 

3.9424 

3.9424 

3.9425 

2  26   0 

3.9425 

3.9426 

3.9426 

3.9427 

3.9427 

3.9428 

3.9428 

3.9429 

3i)429 

3.9430 

26  10 

3.9430 

3.9430 

3.9431 

3.9431 

3.9432 

3.9432 

3.9433 

3.9433 

3.9434 

3i)434 

26  20 

3.9435 

3.9435 

3.9436 

3.9436 

3.9437 

3.9437 

3.9438 

3.9438 

3.9439 

3.9439 

26  30 

3.9440 

3.9440 

3.9441 

3.9441 

3.9442 

09442 

3.9443 

3.9443 

3.9444 

3.9444 

26  40 

3.9445 

3.9445 

3.9446 

3.9446 

3.9447 

3.9447 

3.9448 

3.9448 

3.9449 

3.9449 

26  50 

3.9450 

3.9450 

3.9451 

3.9451 

3.9452 

3.9452 

3.9453 

3.9453 

3.9454 

3.9454 

2  27   0 

3.9455 

3.9455 

3.9456 

3.9456 

3.9457 

3.9457 

3.9458 

3.9458 

3.9459 

3.9459 

27  10 

3.9460 

3.9460 

3.9461 

3.9461 

3.9462 

3.9462 

3.9463 

3.9463 

3.9464 

3.9464 

27  20 

3.9465 

3.9465 

3.9466 

3.9466 

3.9466 

3.9467 

3.9467 

3.9468 

3.9468 

3i)469 

27  30 

3.9469 

3.9470 

3.9470 

3.9471 

3.9471 

3.9472 

3.9472 

3.9473 

3.94r3 

3.9474 

27  40 

3.9474 

3.9475 

3.9475 

3.9476 

3.9476 

3.9477 

3.9477 

3.9478 

3.9478 

3.9479 

27  50 

3.9479 

3.9480 

3.9480 

3.9481 

3.9481 

3.9482 

3.9482 

3.9483 

3.9483 

3J)484 

2  28   0 

3.9484 

3.9485 

3.9485 

3.9486 

3.9486 

3.9487 

3.9487 

3.9488 

3.9488 

3.9489 

2d  10 

3.9489 

3.9490 

3.9490 

3.9490 

3.9491 

3.9491 

3.9492 

3J)492 

3.9493 

3.9493 

28  20 

3.9494 

3.9494 

3.9495 

3.9495 

3.9496 

3.9496 

3.9497 

3.9497 

3.9498 

3.9498 

28  30 

3.9499;  3.9499 

3.9500 

3.9500 

3.9501 

3.9501 

3.9502 
3.9507 

3.9502 

3.9503 

3i>503 

28  40 

3.9504 

3.9504 

3.9505 

3.9505 

3.9506 

3.9506 

3.9507 

3.9508 

3.9508 

28  50 

3.9509 

3.9509 

3.9509 

3.9510 

3.9510 

3.9511 

;  3.9511 

3.9512 
3.9517 

3.9512 
3.9517 

3.9513 

2  29   0 

3.9513 

3.9514 

3.9514 

3.9515 

3.9515 

3.951G 

^  3.9516 

3.9518 

29  10 

3.9518;  3.9519 

3.9519 

3.9520 

3.9520 

3.9521 

;  3.9521 

3.952:2 

3.9522 

,  3.9523 

29  20 

3.95231  3.9524 

39524 

3.9525 

3.9525 

3.9526 

3.9526 

3.9526 

3.9527 

1  3i)527 

29  30 

3.95281  3.l»52d 

;  3.9529 

3.9529 

3.9530 

3.9530 

3.9531 

1  3.9531 

3.953ti 

I  3iK>32 

29  40 

3.9533  3.9533 

1  3.9534 

3.9534 

3.9535 

3.9535 
3.9540 

3.9536 

I    3.9536 

3.9537 

3.9537 

29  50 

3.9538  3.9538 

3.9539 

3.i>539 

i  3.9540 

3.954<] 

ij  3.9541 

3.9541 

3.9542 
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Arc 

0 

It 

1 

2 

3 

4 

II 

5 

II 

6 

II 

7 

ii 

8 

9 

^tiOnuS. 

3.9542 

3.9543 

3.9543 

3.9544 

3.9544 

3.9545 

3.9545 

3.9546 

3.9546 

3.9547 

30 

10 

3i>547 

3.9548 

3.9548 

3.9549 

3.9549 

3.9550 

3.9550 

3.9551 

3.9551 

3.9552 

30 

20 

3.9552 

3.9553 

3.9553 

3.9554 

3.9554 

3.9554 

3.9555 

3.9555 

3.9556 

3.9556 

30 

30 

3.9557 

3.9557 

3.9558 

3.9558 

3.9559 

3.9559 

3.9560 

3.9560 

3.9561 

3.9561 

30 

40 

3.9562 

3.9562 

3.9563 

3.9563 

3.9564 

3.9564 

a9565 

3.9565 

3.9566 

3.9566 

30 

50 

3.9566 

3.9567 

3.9567 

3.9568 

3.9568 

3.9569 

3.9569 

3.9570 

3.9570 

3.9571 

2  31 

0 

3.9571 

3.9572 

3.9572 

3.9573 

3.95r3 

3.9574 

3.9574 

3.9575 

3.9575 

3.9576 

31 

10 

3.9576 

3.9577 

3.9577 

3.9578 

3.9578 

3.9578 

3.J)579 

3.9579 

3.9580 

3i)580 

31 

20 

3.9581 

3.9581 

3.9582 

3.9582 

3.9583 

3.9583 

3.9584 

3.9584 

3.9585 

3i)585 

31 

30 

3.9586 

3.9586 

3.9587 

3.9587 

3.9588 

3.9588 

3.9589 

3.9589 

3.9589 

3.9590 

31 

40 

3.9590 

3.9591 

3.9591 

3.9592 

3.9592 

3.9593 

3.9593 

3.9594 

3.9594 

3.9595 

31 

50 

3.9595 

3.9596 

3.9596 

3.9597 

3.9597 

3.9598 

3.9598 

3.9599 

3.9599 

3.9599 

2  32 

0 

3.9600 

3.9600 

3.9601 

3.9601 

3.9602 

3.9602 

3.9603 

3.9603 

3.9604 

3i)604 

32 

10 

3.9605 

3.9605 

3.9606 

3.9606 

3.9607 

3iJ607 

3.9608 

3.9608 

3.9609 

3.9609 

32 

20 

3.9609 

3.9610 

3.9610 

3.9611 

3.9611 

3.9612 

3.9612 

3.9613 

3.9613 

3^14 

32 

30 

3.9614 

3.9615 

3.9615 

3.9616 

3.9616 

3.9617 

3.9617 

3.9618 

3.9618 

3.9618 

32 

40 

3.9619 

3.9619 

3.9620 

3.9620 

3.9621 

3.9621 

3.9622 

3.9622 

3.9623 

3.9623 

32 

50 

31)624 

3.9624 

3.9625 

3.9625 

3.9626 

3.9626 

3.9627 

3.9627 

3.9627 

39628 

2  33 

0 

3.9628 

3.9629 

3.9629 

3.9630 

3.9630 

3.9631 

3.9631 

3.9632 

3.9632 

3.9633 

33 

10 

3.9633 

3.9634 

3.9634 

3.9635 

3.9635 

3.9636 

3.9636 

3.9636 

3.9637 

3J)637 

33 

20 

3.9638 

3.9638 

3.9639 

3.9639 

3.9640 

3.9640 

3.9641 

3.9641 

3.9642 

3.9642 

33 

30 

3i)643 

3.9643 

3.9644 

3.9644 

3.9644 

3.9645 

3.9645 

3.9646 

3.9646 

3i)647 

33 

40 

3.9647 

3.9648 

3.9648 

3i)649 

3i)649 

3.9650 

3.9650 

3.9651 

3.9651 

3.9652 

33 

50 

3.9652 

3.9652 

3.9653 

3.9653 

34)654 

3.9654 

3.9655 

3.9655 

3.9656 

3.9656 

2  34 

0 

3.9657 

3.9657 

3.9658 

3.9658 

3.9659 

3.9659 

3.9660 

3.9660 

3.9660 

3.9661 

34 

10 

3.9661 

3.9662 

3.9662 

3.9663 

3.9663 

3.9664 

3.!)664 

3.9665 

3.9665 

3.9666 

34 

20 

3.9666 

3.9667 

3.9667 

3.9668 

3.9668 

3.9668 

3.9669 

3.9669 

3.9670 

3.9670 

34 

30 

3.9671 

3.9671 

3.9672 

3.9672 

3.9673 

3.96T3 

3.9674 

3.9674 

3.9674 

3.9675 

34 

40 

3.%75 

3.9676 

3.9676 

3.9677 

3.9677 

3.9678 

3.9678 

3.9679 

3.9679 

3.9680 

34 

50 

3.9680 

3.9681 

3.9681 

3.9682 

3.9682 

3.9682 

3.9683 

3i)683 

3.9684 

3.9684 

2  35 

0 

3.9685 

3.9685 

3.9686 

3.9686 

3.9687 

3.9687 

3.9688 

3.9688 

3.9689 

3.9689 

35 

10 

3.9689 

3.9690 

3.9690 

3.9691 

3.9691 

3.9692 

3.9692 

3.9693 

3.9693 

3.9694 

35 

20 

3.9694 

3.9695 

3.9695 

3.9696 

3.9696 

3.9696 

3.9697 

3.9697 

3.9698 

3.9698 

35 

30 

3.9699 

3.9699 

3.9700 

3.9700 

3.9701 

3.9701 

3.9702 

3.9702 

3.9703 

3.9703 

35 

40 

3.9703 

3.9704 

3.9704 

3.9705 

3.9705 

3.9706 

3.9706 

3.9707 
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4.0221 

4.0222 

4.0222 

4.0223 

4.0223 

4.02^ 

4.0224 

55 

30 

4.0224 

4.0225 

4.0225 

4.0226 

4.0226 

4.0226 

4.0227 

4.0227 

4.0228 

4.0228 

55 

40 

4.0228 

4.0229 

4.0229 

4.0230 

4.0230 

4.0230 

4.0231 

4.0231 

4.0232 

4.0232 

55 

50 

4.0233 

4.0233 

4.0233 

4.0234 

4.0234 

4.0235 

4.0235 

4.0235 

4.0236 

4.0236 

2  56 

0 

4.0287 

4.0237 

4.0237 

4.0238 

4.0238 

4.0239 

4.0239 

4.0240 

4.0240 

44)240 

66 

10 

4.0241 

4.0241 

4.0242 

4.0242 

4.0242 

4.0243 

4.0243 

4.0244 

4.0244 

4.0244 

56 

20 

4.0245 

4.0245 

4.0246 

4.0246 

4.0246 

4.0247 

4Xm7 

4.0248 

4.0248 

4.0249 

66 

30 

4.0249 

4.0249 

4.0250 

4.02S0 

4.0251 

4.0251 

4.0251 

4.0252 

4.0252 

4.0853 

56 

40 

4.0253 

4.0253 

4.0254 

4.0254 

4.0255 

4.0255 

4.0256 

4.0256 

4.0256 

4.0257 

56 

50 

4.0257 

4.0258 

4.0258 

4.0258 

4.0259 

4.0259 

4.0260 

4.0260 

4.0269 

4.0261 

2  67 

0 

4.0261 

4.0262 

4.0262 

4.0262 

4.0263 

4.0263 

4.0264 

4.0264 

4.0265 

4.0265 

57 

10 

4.0265 

4.0266 

4.0266 

4.0267 

4.0267 

4.0267 

4.0268 

4.0268 

4.0269 

4.0269 

57 

20 

4.0269 

4.0270 

4.0270 

4.0271 

4.0271 

4.0271 

4.0272 

4.0272 

4.0273 

4.0273 

57 

30 

4.0273 

4.0274 

4.0274 

4.0275 

4.0275 

4.0276 

4.0276 

4.0276 

4.0277 

4.0277 

57 

40 

4.0278 

4.0278 

4.0278 

4.0279 

4.0279 

4.0280 

4.0280 

4.0280 

4.0281 

4.0281 

57 

50 

4.0282 

4.0282 

4.0282 

4.0283 

4.0283 

4.0284 

4.0284 

4.0284 

4.0285 

4.0285 

2  58 

0 

4.0286 

4.0286 

4.0287 

4.0287 

4.0287 

4.0288 

4.0288 

4.0289 

4.0289 

4.0289 

58 

10 

4.0290 

4.0290 

4.0291 

4.0291 

4.0291 

4.0292 

4.0292 

4.0293 

4.0293 

4.0293 

58 

20 

4.0294 

4.0294 

4.0295 

4.0295 

4.0295 

4.0296 

4.0296 

4.02i)7 

4.0297 

4.0297 

58 

30 

4.0298 

4.0298 

4.0299 

4.0299 

4.0300 

4.0300 

4.0300 

4.0301 

4.0301 

4.0302 

58 

40 

4.0302 

4.0302 

4.0303 

4.0303 

4.0304 

4.0304 

4.0304 

4.0305 

4.0305 

4.0306 

58 

50 

4.0306 

4.0306 

4.0307 

4.0307 

4.0308 

4.0308 

4.0308 

4.0309 

4.0309 

4.0310 

2  59 

0 

4.0310 

4.0310 

4.0311 

4.0311 

4.0312 

4.0312 

4.0312 

4.0313 

4.0313 

4.0314  : 

59 

10 

4.0314 

4.0314 

4.031*^ 

4.0315 

4.0316 

4.0316 

4.0317 

4.0317 

4.0317 

4.0318 

59 

20 

4.0318 

4.0319 

4.0319 

4.0319 

4.0320 

4.0320 

4.0321 

4.0321 

4.0321 

4.0322 

59 

30 

4.0322 

4.0323 

4.0323 

4.0323 

4.0324 

4.0324 

4.0325 

4.0325 

4.0325 

4.0326 

59 

40 

4.0326 

4.0327 

4.0327 

4.0327 

4.0328 

4.0328 

4.0329 

4.0329 

4.0329 

4.0330 

59 

50 

4.0330 

4.0331 

4.0331 

4.0331 

4.03:^2 

4.0332 

4.03:« 

4.0333 

4.0333 

4.0334 
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EXPLANATION  AND  USE  OF  TABLE  VII. 


This  table  differs  from  the  common  table  of  logarithms  only  in  having  the 
argument  expressed  in  degrees,  (or  hours,)  minutes,  and  seconds,  instead  of 
common  numbers.  For  example,  the  logarithm  of  2^  38'  33^'  in  this  table  is 
3.9783,  which  in  the  common  table  is  the  logarithm  of  9513,  the  number  of 
seconds  in  ^  38'  33''.  Thus,  where  sexigesimal  numbers  are  used,  it  avoi(^*f 
the  necessity  of  reducing  them  to  seconds,  or  of  reducing  seconds  to  degreeb, 
(or  hours,)  minutes,  and  seconds. 

It  can  be  used  in  all  cases  where  proportional  logarithms  are  now  employed, 
while  it  is  more  generally  and  directly  applicable,  and  avoids  some  of  the 
inconveniences  of  the  latter  table.  An  example  in  lunar  distances  is  given  on 
page  260,  where  the  only  change  in  operation  is  the  substitution  of  an  addition 
for  a  subtraction. 

The  following  example,  from  Bowditch's  Navigatob,  page  244,  illustrates 
two  modes  of  substitution, — ^by  using  the  arithmetical  complement  of  the 
logarithm;  or  by  employing  the  reciprocal  functions,  i.  e.  the  cosecant  for  sine, 
secant  for  cosine,  tangent  for  cotangent,  and  the  reverse. 


Bowd.  NaT.,  page  244. 


2d  angle 
J^  app.  alt. 
Corr.  ^alt. 

SdCorr. 


1210  6' 
34055' 

44' 5" 

IH'  34" 


1.  tan 
1.  cot 
P.L. 


10.2195 

10.1561 

0.6110 


P.L.       0.9666 


lit  method. 


1.  tan  0.2195 

1.  cot  0.1561 

ar.  comp.  log      6.5776 


ar.  comp.  log      6.9532 


2d  method. 


1.  cot 
1.  tan 
log 

log 


9.7805 
9.8439 
3.4224 

3.0468 


\V5» 
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